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PEE  FACE. 


This  work  represents  an  attempt  to  give  a description 
of  tire  present  state  of  our  knowledge  of  the  feeding  of 
infants  and  young  children,  sufficiently  concise  for  the 
busy  medical  practitioner  and  the  overworked  student, 
and  yet  adequate  in  its  outline  of  a subject  which  has 
made  such  extensive  progress  within  recent  years  and  is 
of  such  vital  importance  to  the  health  and  well-being  of 
the  nation. 

The  child’s  future  health  and  strength  commonly 
depend  upon  the  way  it  has  been  fed  during  the  first 
few  years  of  life. 

So  much  better  understood  at  the  present  day  are 
the  chemical  pi'ocesses  taking  place  in  digestion,  and 
the  composition  of  the  various  available  foods,  that  our 
methods  of  feeding  may  fairly  claim  to  have  emerged 
from  the  region  of  empiricism  and  to  rest  on  a 
scientific  basis. 

Although  physiological  chemistry  plays  a very  large 
part  in  the  consideration  of  the  subject,  due  attention 
is  devoted  to  the  clinical  factors  concerned  in  successful 
feeding  and  to  the  idiosyncrasies  of  the  particular 
infant.  No  hard-and-fast  rules  are  insisted  on  as 
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suitable  for  every  case,  and  the  practitioner  has  plenty 
of  scope  for  the  exercise  of  his  individual  judgment, 
even  if  he  accepts  fully  the  views  here  put  forward. 

Numerous  authorities  are  referred  to  and  quoted. 
To  these  the  writer  is  deeply  indebted ; more  especially 
to  Dr.  Rotcli,  of  Harvard  University  and  Mr.  Leeds,  the 
American  Chemist.  The  writer  is  glad  to  find  himself 
so  closely  in  accord  with  the  views  of  the  former,  well 
supported  as  they  are  by  clinical  experience,  while  the 
analyses  by  the  latter  are  of  such  great  value  that  free 
use  has  been  made  of  them.  The  American  Paediatric 
Physicians  can  justly  claim  to  have  advanced  far  beyond 
their  English  confreres  in  the  development  of  a scientific 
knowledge  of  this  branch  of  medicine  and  their  work 
deserves  the  fullest  recognition. 

My  thanks  are  due  to  Mr.  liawksley  for  the  illustra- 
tions of  his  various  kinds  of  apparatus  used  in  the 
sterilisation  of  milk. 

EDMUND  CAUTLEY. 

15  Upper  Brook  Street, 

London,  W. 

December  1S96. 
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WEIGHTS  AND  MEASURES. 


WEIGHTS. 


English  System. 


i grain 

i drachm  = 60  grains  . 
i ounce  = 437 '5  grains 
i lb.  = 16  oz.  = 7000  grains 


. = C0648  gramme 

. — 3 -S88o  grammes 

• = 28-3495 

• = 453-S925 


Metric  System. 


1 milligramme  = o-ooi  gramme 
1 centigramme  = o'oi  ,,  . 

i decigramme  = o-i  „ . 

1 gramme  .... 

1 decagramme  = 10  grammes 
1 hectagramme  = 100  ,, 

1 kilogramme  — 1000  ,, 


= 0-015432  grain 

0-I54323  .. 

= 1 -543235  grains 

= I5-43235  .. 

= I54-3235 

= I543-235 

I5432-35 

= 2 lbs.  3 oz.  1 19.8  grains 


MEASURES  OF  LENGTH. 


English  System. 

1 inch  . . . . = 25-4  millimetres 

1 foot  . . . . = 304-8  ,, 

1 yard  . = 914-4 


Metric  System. 

1 millimetre  = o'ooi  metre  . 

1 centimetre  = o-oi  ,, 

1 decimetre  = o-i 
1 metre 


= 0-03937  inch 
= 0-3937  „ 

= 3 '937  inches 
= 39'37 
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MEASURES  OF  CAPACITY. 


English  System. 


1 minim  . 

= o-059  cubic  centimetres 

1 fluid  drachm  = 60  minims 

= 3 ‘549  .. 

1 fluid  ounce  = 8 fluid  drachms  . 

= 28-396 

1 pint  = 20  fluid  ounces 

= 567-936 

1 gallon '=  8 pints 

= 4-54837  litres 

Metric  System  . 

i litre  = i coo  cubic  centimetres  and  each  cubic  centimetre  is  the 
volume  of  i gramme  of  distilled  water  at  40  C. 

1 cubic  centimetre  (1  c.c. ) = 16 ’931  minims 
1 litre  = 35  -2 1 54  fluid  ounces  = 1 pint.  15  oz.  2 drs.  11  minims 


THERMOMETRIC  SCALES. 

To  convert  degrees  Fahrenheit  into  degrees  Centigrade  subtract 
32  and  multiply  by  £,  or  C.  = (F.  - 32)  £.  Conversely,  degrees 
Centigrade  may  be  converted  into  degrees  Fahrenheit  by  multi- 
plying by  * and  adding  32,  or  F.  = “ C.  + 32. 


THE  FEEDING  OF  INFANTS. 


CHAPTER  I. 

INTRODUCTORY. 

Were  an  apology  needed  for  the  appearance  of  another 
publication  on  such  a hackneyed  subject  as  the  natural 
and  artificial  methods  of  feeding  infants  and  young 
children,  sufficient  excuse  would  be  found  in  the  mor- 
tality tables  of  the  Registrar-General.  These  tables 
alone  show  that  the  importance  of  the  subject  is 
very  much  greater  than  is  commonly  realised  by  the 
medical  profession  and  the  public. 

It  is  astonishing  how  largely  the  theory  and  the 
practice  of  this  branch  of  medicine  are  neglected  by 
the  teachers  at  the  great  metropolitan  schools.  Many 
a student  leaves  his  hospital,  a fully  qualified  medical 
practitioner,  ignorant  of  the  capacity  of  the  infant’s 
stomach  and  the  frequency  with  which  it  should  be 
put  to  the  breast.  Even  more  ignorance  is  displayed 
about  the  causes  which  lead  to  changes  in  the  com- 
position of  human  or  cow’s  milk  and  of  the  symptoms 
which  indicate  the  necessity  for  immediate  weaning  on 
the  one  hand  or  the  prolongation  of  suckling  on  the 
other. 
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In  knowledge  of  the  different  substitutes  for  human 
milk,  and  of  the  various  artificial  foods  so  widely- 
advertised,  the  newly  qualified  doctor  is  rarely  better 
informed  than  the  mother  of  two  or  three  children. 
As  to  the  chemical  composition  and  the  nutrient 
value  of  any  such  food  a still  more  profound  ignorance 
commonly  prevails.  The  manufacturer’s  advertisements 
of  fine  fat  children,  apparently  healthy,  and  the  com- 
position of  the  food  as  stated  on  the  label,  are  usually 
all  the  data  thought  requisite  to  form  an  opinion  as  to 
its  value. 

And  yet  more  than  half  the  patients  the  doctor  has 
to  treat  are  infants  or  young  children  and  more  than 
half  their  ailments  are  due  to  disorders  dependent  on 
the  food  supply. 

The  physiological  teaching  during  the  early  stages 
of  a medical  curriculum  takes  some  account  of  the 
composition  of  foods  and  the  changes  which  they 
undergo  as  the  result  of  the  action  of  the  digestive 
ferments,  but  this  teaching  is  to  a large  extent  laid 
on  one  side,  pigeon-holed  for  future  use  or  forgetful- 
ness, by  the  student  when  he  enters  upon  the  study 
of  medicine,  and  his  teachers  exceptionally  refer  to  it 
as  the  basis  on  which  their  treatment  depends. 

At  a general  hospital  infants  are  often  not  admitted, 
and  even  when  taken  in  rarely  receive  such  minute 
clinical  care  and  attention  as,  for  the  sake  of  the 
student,  ought  to  be  bestowed  upon  them.  Often 
they  are  not  suitable  cases  for  clinical  teaching,  for 
by  reason  of  the  size  of  the  child  and  its  fretfulness 
on  examination  under  the  gaze  of  many  strange  and 
sometimes  unsympathetic  faces,  it  is  impossible  for 
more  than  one  or,  at  the  most,  two  observers  to 
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make  a thorough,  clinical  examination,  and  the  child 
is  useless  for  the  demonstration  of  physical  signs  to 
the  beginner.  In  addition  to  this  the  physical  signs 
in  a child,  with  disease  of  the  lungs  for  instance,  are 
often  anomalous  and  the  student  is  better  occupied 
in  acquiring  simpler  and  more  straightforward  know- 
ledge. 

But  all  these  students  go  out  into  the  world, 
when  qualified  as  medical  men,  prepared  to  treat 
every  ailment  of  the  infant  which  comes  under  their 
notice. 

In  the  Out-Patient  Department  of  a Children’s 
Hospital  it  is  especially  common  to  meet  with  cases 
of  dyspepsia,  colic,  diai’rhcea,  and  often  profound 
marasmus  mainly,  if  not  entirely,  dependent  on  the 
wide-spread  ignorance  of  this  subject.  Often  it  is 
the  mother  who  is  solely  to  blame  for  the  condition 
of  her  child,  or  some  kind  friend,  such  as  the  landlady 
or  “ the  woman  next  door,”  who  has  taken  upon 
herself  the  responsibility  of  recommending  the  addition 
of  a patent  food  to  the  diet  of  the  infant,  even  as  early 
as  the  age  of  a few  days,  at  a time  indeed  when  it  is 
quite  incapable  of  digesting  such  a food. 

The  medical  literature  on  the  subject  is  peculiarly 
copious.  Except  in  works  devoted  to  the  Diseases 
of  Children,  or  monographs  on  special  branches  of 
these  diseases,  such  as  Louis  Starr’s  valuable  book  on 
the  “Diseases  of  the  Digestive  Organs  in  Children,” 
or  in  the  scattered  articles  appearing  from  time  to 
time  in  the  medical  journals,  it  is  much  too  often 
published  in  a form  devised  partly  for  the  medical 
practitioner,  partly  for  the  use  of  the  nursing  mother. 
Much  of  such  work  is  spoilt  by  imperfections  in  the 
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physiological  groundwork  and  even  physiological 
errors. 

Infant  Mortality. — The  following  tables,  from 
the  Eeports  of  the  liegistrar-General  for  the  years 
1890-1894,  show  clearly  how  excessive  is  the  mor- 
tality among  infants  under  one  year  of  age.  Of 
course  a large  number  of  such  deaths  are  inevitable, 
but  many  are  preventive. 

TABLE  I. 


Mortality  Table  for  England  and  Wales,  1890-  1S94. 


Year. 

Total 

births. 

Total 

deaths. 

Deaths 
under  one 
year. 

3 Q . 
*■3  § «. 

O w w 

Deaths  from 
di&rrhioa. 

S 53 

Total  No. 

Under  1. 

1890 

1891 

1892 

1893 

1894 

869,937 

9I4,*57 

897,957 

914,572 

890,289 

562,248 

587.925 

559,684 

569,958 

498,827 

130,955 

135,801 

132,463 

145,061 

121,799 

151 

149 

148 

159 

137 

17,837 

13,962 

15,336 

29,721 

10,763 

11,795 

Q,  200 

10,487 

20,722 

7,360 

Total 

4,486,912 

2,778,642 

666,079 

— 

87,619 

59,564 

Average 

S97,382 

555,728 

133,216 

148 

I75524 

11,913 

If  the  figures  for  a large  number  of  years  are  taken 
it  is  found  that  the  infantile  mortality  has  varied 
between  a minimum  of  130  per  thousand  births  in 
1881  and  a maximum  of  164  in  1847.  Comparing 
these  figures  with  those  in  Table  I.,  it  does  not  appear 
that  any  great  advance  has  been  made  in  the  reduc- 
tion of  the  infant  mortality  during  the  last  fifty  years. 
The  number  of  deaths  from  diarrhoea  is  enormous  when 
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compared  with  the  total  number  of  deaths  from  this 
cause  at  all  ages  during  the  year.  Just  about  two- 
thirds  of  the  total  number  of  deaths  due  to  diai’rhoeal 
disease  occur  in  infants  under  one  year  of  age.  It  is 
noticeable  that  the  number  varies  considerably  in 
different  years,  and  that  the  infantile  mortality  varies 
very  closely  with  the  number  of  deaths  from  this  cause. 
In  the  year  1893  the  usual  mortality  from  diarrhoea 
was  enormous ; this  was  no  doubt  due  largely  to  a 
prolonged  period  of  very  hot  weather. 


TABLE  II. 

Mortality  Table  for  London , 1890-1894. 


Year. 

Total 

births. 

Total 

deaths. 

Deaths 
under  one 
year. 

1’roportion 
to  1000 
births. 

Deaths  from 
diarrhoea. 

Total  No. 

Under  i. 

1890 

128, 161 

87,689 

20,944 

163 

2,823 

1,983 

1891 

134.484 

89, 122 

20,776 

155 

2,496 

1,829 

1892 

132,328 

86,833 

20,441 

155 

2,642 

1,884 

1893 

133,062 

89,707 

21,814 

164 

3,546 

2,601 

1894 

I3L454 

75,635 

18,812 

143 

L77I 

L324 

Total 

659,489 

428,986 

102,787 

— 

13,278 

' 

9,621  | 

Average 

131,89s 

85,797 

20,557 

156 

2,655 

1,924 

This  table  shows  that  the  mortality  of  a large  town, 
such  as  London,  is  greater  than  the  average  mortality 
for  the  whole  country. 
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TABLE  III. 

Comparison  between  Tables  I.  and  II. 

Table  I.  Table  II. 

Percentage  of  total  deaths  from  diarrhoea)  gg 
in  infants  under  one  year  of  age . • i 

Percentage  of  infants  born  which  died)  g 

from  diarrhcea  under  one  . . .)  * 

Thus,  a higher  percentage  of  the  children  born  in 
a large  town  die  from  diarrhceal  affection  than  in  the 
country  as  a whole ; and  a higher  percentage  of  the 
deaths  from  diarrhceal  affections  in  a large  town  occur 
in  infants  under  one  year  of  age. 

If  a comparison  be  made  between  three  rural 
counties,  namely,  Dorsetshire,  Hertfordshire,  and  Wilt- 
shire, and  five  mining  and  manufacturing  counties, 
namely,  Durham,  Lancashire,  Leicestershire,  Stafford- 
shire and  West  Riding,  it  is  found  that  the  infantile 
mortality  is  very  considerably  higher  in  the  industrial 
districts.  It  is  even  higher  in  certain  selected  towns, 
the  worst  being  Blackburn,  Leicester,  and  Preston. 

Similar  results  pertain  throughout  the  country.  The 
more  rural  the  district  the  lower  is  the  infantile  mor- 
tality. The  more  industrial  the  town  the  greater  is 
the  infantile  mortality.  This  is  due  to  one  or  more 
of  three  causes. 

1.  Insufficiency  of  fresh  air  in  the  towns,  and  bad 
hygienic  surroundings. 

2.  Deficient  or  contaminated  milk  supply  for  bottle- 
fed  infants. 

3.  The  lack  of  breast  milk.  So  many  mothers  wean 
their  children,  partly  or  entirely,  in  order  to  get  back 
to  the  mills,  &c. 

The  number  of  deaths  from  diarrhoeal  affections  at 
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this  early  age  is  a fair  indication  of  the  mortality  from 
unsuitable  feeding.  Of  course  it  does  not  indicate 
nearly  the  whole  mortality  due  directly  or  indirectly 
to  this  cause.  For  instance,  we  find  in  the  Report 
for  1894  as  causes  of  death  under  one  year  of  age, 
thrush  334;  starvation  or  want  of  breast  milk  231  ; 
scurvy  8;  rickets  445  ; dentition  2155  ; enteritis  3247  ; 
tabes  mesenterica  2945  ; convulsions  15,755  5 an<^  many 
other  causes  more  or  less  directly  connected  with  the 
mode  of  feeding.  In  this  year  alone  no  less  than  7360 
infants  under  one  year  died  from  diarrhoeal  affections, 
and  only  1645  children  between  the  ages  of  one  and  five 
years.  Of  the  latter  1332  died  during  the  second  year 
of  life. 

Other  very  common  causes  of  death  are  bronchitis 
and  pneumonia ; of  these,  too,  the  greater  part  are  due 
to  a debilitated  condition  of  the  body  or  to  rickets, 
dependent  mainly  on  the  food  supply. 

In  connection  with  this  subject  the  subjoined  table 
of  results,  obtained  by  Dr.  Cameron  on  inquiry  into  a 
series  of  1 5 3 deaths  of  children  under  one  year,  regis- 
tered in  the  Borough  of  Leeds  as  due  to  diarrhoea 
during  the  six  weeks  preceding  September  30,  1893, 
is  both  of  interest  and  value.  The  number  of  cases  is 
insufficient  for  very  reliable  conclusions,  but  the  main 
points  are  well  illustrated.  Eighty  per  cent,  of  the 
cases  occurred  in  houses  with  no  through  draught. 
The  table  shows  very  clearly : 1 . That  the  mortality 
among  those  brought  up  at  the  breast  is  very  small 
compared  with  those  not  so  reared.  2.  That  the 
mortality  is  largest  among  those  brought  up  on 
the  bottle.  3.  That  the  mortality  is  much  larger 
during  the  first  six  months  of  life  than  during  the 
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second ; a proportion  of  96  to  57  cases,  or  63  to  37 
per  cent. 


TABLE  IV. 

Deaths  due  to  Diarrhoea  and  the  Mode  of  Feeding  (CamehoN). 


Age  in 
months. 

I Cases 
investi- 
gated. 

Percent- 
age  of 
the  153. 

1 

Percentage  of  those  dying  fed 

On 

breast 

only. 

On 

breast 

partially. 

Not  on 
breast 
at  all. 

By 

bottle.  ; 

o-3 

41 

27 

24 

20 

56 

71 

3-6 

55 

36 

16 

1 3 

71 

76 

6-9 

34 

22 

3 

9 

88 

91 

9-12 

23 

15 

30 

17 

52 

6l 

1 

1 53 

IOO 

18 

14 

6S 

76 

80  closely  is  the  infantile  mortality  connected  with 
the  manner  of  feeding  that  any  marked  difference  in 
the  death  rate  of  children  under  one  year  will  almost 
certainly  be  due  to  some  difference  in  the  method 
adopted.  Thus  in  some  countries,  of  which  we  have 
reliable  statistics,  the  mortality  ranges  between  a 
minimum  of  8’5-icr5  in  the  Faroe  Islands  and 
Norway,  and  a maximum  of  over  30  per  cent  in 
Iceland  and  Bavaria.  In  the  former  places  the 
infants  are  invariably  reared  at  the  breast,  while  in 
the  latter  they  are  almost  as  constantly  brought  up 
on  farinaceous  food.  Out  of  four  hundred  deaths  of 
children  from  summer  diarrhoea  that  came  under  the 
observation  of  Minert  in  Bavaria,  96  per  cent,  were 
fed  artificially.  During  times  of  great  distress,  as 
during  the  Siege  of  Paris  and  the  Lancashire  cotton 
famine,  the  iufant  mortality  is  largely  reduced,  while 
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the  adult  mortality  is  increased.  Clearly,  the  explana- 
tion lies  in  the  fact  that  at  such  times  the  mothers  are 
compelled  to  suckle  their  babes,  and  the  great  source 
of  fatalities  is  thereby  abolished. 

The  mortality  from  dian'hcea  is  usually  greatest 
during  the  summer,  and  is  often  attributed  to  the 
excessive  heat.  Against  this  view  it  may  be  urged 
that  a high  atmospheric  temperature  during  the 
second  cpiarter  of  the  year  does  not  give  rise  to 
the  typical  epidemic.  Sometimes  it  is  attributed  to 
fruit  eating,  but,  seeing  that  the  mortality  is  chiefly 
among  infants  under  one  year  of  age,  this  is  not 
a plausible  explanation.  Children  of  that  age  are 
not  usually  fed  upon  fruit,  and  the  mortality  is 
greater  in  the  towns  than  in  the  country  districts 
where  fruit  can  be  more  easily  obtained.  On  the 
other  hand  it  may  be  urged  that  the  fruit  reaching 
the  consumer  in  the  towns  is  much  more  liable  to  be 
over-ripe  or  fermented. 

That  a high  external  temperature  has  a marked 
effect  in  increasing  the  mortality  from  this  cause  is 
very  evident  on  referring  to  the  figures  for  1893  in 
the  first  two  tables.  Almost  certainly  the  result  is 
due  to  the  rapidity  with  which  various  fermentations 
occur  in  milk  under  such  conditions,  leading  to  the 
development  of  poisonous  products  in  the  milk  before 
or  after  it  reaches  the  consumer,  or  to  the  rapid 
multiplication  of  deleterious  micro-organisms  in  this 
fluid.  Other  articles  of  food  are  liable  to  similar 
injurious  changes. 

Ballard  made  a prolonged  and  careful  investigation 
into  the  causation  of  infantile  diarrhoea,  and  deduced 
the  following  conclusions  : — 
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1.  Infants  in  all  conditions  of  life  fed  solely  from 
the  breast  are  remarkably  exempt  from  fatal  diarrhoea. 

2.  Infants  fed  in  any  way  with  artificial  food,  to 
the  exclusion  of  breast  milk,  suffer  the  most  heavily. 

3.  Infants  fed  partially  on  the  breast  and  partially 
on  artificial  food,  occupy  an  intermediate  position. 

4.  The  “bottle”  is  the  most  dangerous  method  of 
artificial  feeding.  In  other  words,  the  excessive  mor- 
tality among  infants  from  diarrhoea  is  due  to  the 
methods  of  feeding,  that  is,  to  artificial  food  and  the 
mode  of  preparation  and  administration. 

The  food  may  be  in  itself  sound  and  wholesome  and 
yet  dangerous  because  unsuited  to  the  digestive  capacity 
of  the  child ; or  it  may  be  perfectly  suited  to  the 
child’s  digestion  and  requirements,  and  yet  dangerous 
from  having  been  stored  in  dark,  ill-ventilated  places, 
exposed  to  infection  from  stinking  soil,  walls,  or  drains. 
Or  it  may  happen  that  the  food  is  wholesome  and 
suited  to  the  digestive  capacity  of  the  particular 
infant,  while  the  evil  result  is  due  to  dirty  feeding 
bottles,  rubber  tubes  or  nipples,  or  to  over-feeding 
and  irregularity  in  feeding.  In  artificial  feeding  there 
is  less  liability  to  diarrhoea  and  other  forms  of  digestive 
disturbance  when  the  food  is  given  from  a clean  cup 
in  a clean  teaspoon  than  when  a bottle  of  any  descrip- 
tion is  used. 
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THE  MOTHER  OF  THE  CHILD. 

Certain  statements  are  so  often  made  and  are  based 
on  such  a large  amount  of  facts  and  clinical  evidence 
that  they  may  be  almost  regarded  as  axioms  and  may 
be  expressed  in  this  form. 

Axiom  i . Early  mortality  depends  largely  on  diseases 
of  the  digestive  organs. 

Axiom  2.  Every  healthy  mother  contributes  to  the 
illness  and  death  of  her  child  by  refusing  to  nurse  it. 

Axiom  3.  Normal  alimentation  is  especially  impor- 
tant during  the  first  few  months  of  life,  and  for  this 
period  at  any  rate  breast  feeding  must  be  insisted  on. 

Although  it  is  admitted  universally  that  the  best 
method  of  rearing  infants  is  to  bring  them  up  at  breast, 
it  is  often  found  that  infants  so  reared  do  not  thrive 
well,  and  by  comparison  with  others  brought  up  on  the 
bottle  appear  small  and  ill-nourished.  Such  infants 
are  more  irritable,  restless  and  sleepless,  and  require 
more  care  than  ordinary  babies.  It  might  at  first  sight 
be  thought  that  the  cause  of  this  difference  is  in  the 
method  of  feeding  adopted  and  that  artificial  feeding  is 
better  than  breast  feeding.  In  truth  the  fault  lies  not 
in  the  method  but  in  the  subject.  It  must  clearly  be 
understood  that  not  every  mother  is  fitted  to  suckle  her 
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child.  Unfitness  for  the  due  performance  of  this  func- 
tion may  depend  upon  one  or  more  of  several  causes, 
such  as  various  conditions  of  ill-health  or  malnutrition, 
affections  of  the  breast  or  nipples,  insufficient  supply  of 
milk,  mode  of  life,  mental  and  moral  characteristics. 

Some  of  these  conditions  can  be  remedied  if  the 
mother  is  anxious  to  nurse  her  child  and  is  willing  to 
devote  her  life,  for  the  time  being,  to  this  duty.  But  if 
the  mother  is  more  anxious  to  devote  her  life  to  her  own 
pleasures  and  amusements,  and  regards  the  infant  as  a 
secondary  consideration,  the  case  is  a hopeless  one  and 
partial  weaning  will  have  to  be  adopted  as  the  lesser 
evil. 

Numerous  factors  must  be  taken  into  consideration  as 
more  or  less  requisite  for  the  formation  of  a perfect 
mother  and  the  consequent  well-being  of  the  child. 

Physical  Health. — A good  mother  should  present, 
both  on  superficial  and  more  thorough  examination,  all 
the  appearances  of  perfect  health.  She  should  be 
strong,  robust  and  well-nourished,  but  it  is  of  no  advan- 
tage to  be  fat.  The  appetite  should  be  good,  the  teeth 
and  digestion  excellent,  and  the  bowels  open  daily 
without  the  aid  of  medicine.  She  should  be  in  the 
habit  of  taking  moderate  walking  exercise  daily,  when 
well  enough,  in  order  to  maintain  her  general  health 
and  to  encourage  the  active  metabolism  of  tissue.  Sleep 
should  be  regular  and  undisturbed.  Besides  all  this 
she  should  be  free  from  any  evidence  of  past  consti- 
tutional disease,  more  especially  tuberculosis  in  any 
form,  congenital  or  acquired  syphilis,  or  rickets  in 
childhood. 

The  Breasts  and  Nipples. — If  the  mother  is  a 
primipara  the  fully  developed  breasts  are  conical  or 
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pyriform  in  shape,  not  necessarily  large,  but  firm  to  the 
touch,  with  well-developed  prominent  nipples ; such 
breasts  neither  drag,  nor  require  support.  In  a multi- 
para, on  the  other  hand,  the  breasts  are  somewhat- 
pendulous  as  the  result  of  previous  nursings.  Large 
breasts  are  not  necessarily  more  valuable  for  the 
purposes  of  lactation,  they  do  not  as  a rule  contain  a 
proportionately  large  amount  of  glandular  structure, 
the  increased  size  being  due  to  an  excessive  quantity  of 
fat.  A large  breast  of  this  kind  diminishes  little  in 
size  during  suckling,  whereas  a well-developed  gland 
becomes  markedly  smaller  and  less  tense,  and  enlarges 
again  in  about  two  or  three  hours’  time,  becoming  tense 
again. 

The  nipple  should  be  prominent  and  erectile  ; some- 
times it  is  too  large  and  a feeble  child  cannot  draw  it ; 
more  commonly  it  is  small  or  flat,  retracted,  drawn  in 
below  the  level  of  the  surrounding  tissues ; in  such  cases 
suckling  may  be  a mechanical  impossibility. 

Mental  and  Moral  Attributes. — The  perfect 
mother  is  placid  and  equable  in  temper,  cheerful,  good 
natured  and  active.  She  should  be  unemotional,  or 
at  any  rate  have  her  emotions  well  under  control,  and 
should  possess  a moderate  amount  of  intelligence.  She 
should  be  temperate  in  food  and  drink,  though  not 
necessarily  a total  abstainer.  Above  all  she  must  have 
plenty  of  patience  and  a due  sense  that  for  the  time 
being,  nursing  must  be  her  paramount  duty  and  that 
all  other  duties  and  amusements  must  be  put  on  one 
side  if  they  at  all  interfere  with  the  proper  per- 
formance of  her  functions  as  a nurse.  It  is  rare  to  find 
all  the  physical,  mental,  and  moral  characteristics  of  a 
good  mother,  except  among  the  quiet  unostentatious 
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religious  women  of  the  middle  classes  ; such  womeu, 
with  their  noble  sense  of  duty  to  their  helpless  off- 
spring, calm  self-control  and  quiet  faith,  together  with 
a sufficiency  of  the  necessities  of  life,  rarely  fail  to  bring 
up  their  children  satisfactorily. 

Mode  of  Life. — This  should  be  regular  and  placid. 
In  the  lower  classes  hard  physical  labour  should,  if 
possible,  be  avoided,  but  most  of  the  ordinary  house- 
work can  be  done  without  ill  effect,  and  even  with 
distinct  advantage.  In  the  higher  classes  late  hours, 
dinners,  dances  and  other  such  entertainments  must  be 
avoided.  It  is  impossible  for  a mother  indulging  in 
such  amusements  to  nurse  her  child  satisfactorily ; not 
only  is  such  a mode  of  life  quite  incompatible  with  the 
regularity  of  nursing,  so  essential  to  success,  but  also 
the  irregularity  in  nursing  and  in  diet,  together  with 
the  excitement,  leads  to  alterations  in  the  quantity  and 
quality  of  the  milk  secreted.  Moderate  exercise  and 
driving  in  an  opeu  carriage  should  be  taken,  if  the 
weather  is  warm  enough,  and  are  distinctly  advan- 
tageous. The  diet  should  be  generous  and  easily 
assimilable,  and  excess  of  food  should  be  carefully 
guarded  against,  if  exercise  is  not  taken.  Indigestible 
foods,  such  as  new  bread,  pickles,  pastry,  pork,  cheese, 
and  such  like,  must  be  avoided,  and  tea  only  taken  in 
moderation. 

Sometimes  stimulants  are  requisite  or  advisable.  Of 
these  porter  or  stout  is  the  one  generally  recommended, 
while  ale  is  said  by  some  authorities  to  disagree.  Fre- 
quently nursing  mothers,  accustomed  to  taking  ale  with 
their  lunch  or  dinner,  find  it  a more  satisfactory  stimu- 
lant than  the  heavier  liquor.  Light  bottled  ale  is  the 
best  kind  to  recommend.  As  a matter  of  fact  almost 


THE  MOTHER  OF  THE  CHILD.  15 

any  kind  of  stimulant  can  be  taken  in  moderation,  and 
the  only  care  necessary  is  to  guard  against  excess. 
The  effect  of  alcohol  on  the  secretion  of  milk  is  referred 
to  subsequently. 

Age,  &c., — The  most  perfect  mother  is  a woman  of 
twenty-five  to  thirty-five  years  of  age,  who  has  already 
had  one  child  and  consequently  has  some  experience  in 
the  mode  of  management.  Several  previous  pregnancies, 
especially  if  in  rapid  succession,  lower  the  general  health 
and  interfere  with  the  quality  of  the  milk.  It  has  been 
stated  that  brunettes  yield  a richer  milk  than  blondes ; 
this  is  not  only  doubtful  but,  even  if  true,  is  not  neces- 
sarily an  advantage.  An  excess  of  proteid,  and  even  of 
fat,  may  render  the  milk  indigestible. 

The  Preparation  of  the  Mother  for  Child- 
hearing. — The  care  of  the  child  should  begin  long 
before  birth;  even  from  the  time  of  conception.  No 
doubt  healthy  babies  have  been  born  and  will  continue 
to  be  born  under  the  most  deleterious  conditions  affect- 
ing the  mother  during  pregnancy.  It  may,  however,  be 
taken  for  granted  that,  other  factors  being  equal,  the 
more  healthy  the  mother,  the  sounder  and  more  healthy 
will  be  the  offspring.  Cases  of  intra-uterine  rickets 
have  been  met  with,  and  apart  from  such  evident  disease 
as  this,  infants  are  frequently  described  as  delicate  from 
their  birth.  Such  infants  are  the  ones  so  difficult  to 
rear  and  are  especially  liable  to  succumb  to  infantile 
disorders.  It  is  an  important  part  of  the  family  physi- 
cian’s duty  to  so  direct  and  modify  the  mode  of  life,  the 
diet  and  various  other  details,  as  to  keep  the  mother  in 
the  best  possible  health  and  prepare  her  for  the  duty  of 
suckling  and  the  due  development  of  the  functional 
activity  of  the  mammary  glands,  an  activity  which 
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should  continue  for  a period  of  nine  or  ten  months  and 
under  certain  circumstances  has  been  maintained  for  as 
long  as  two-and-a-half  years. 

The  Diet. — During  gestation  the  mother  has  to 
provide  material  for  the  development  of  her  child  and 
to  maintain  her  own  nutrition.  A more  generous  diet 
than  ordinarily  taken  is  requisite  for  this  purpose. 
According  to  Dr.  W.  J.  Thayer,  of  Brooklyn,  New  York, 
the  expectant  mother  “ early  in  gestation  should  begin 
to  eat,  at  least  three  times  a day,  some  form  of  coarse 
cereal  food,  such  as  Graham  rye  or  Indian  breads. 
These  articles,  being  made  from  the  unbolted  products 
of  the  grains  used,  contain  a much  larger  proportion  of 
lime  salts  than  the  preparations  of  fine  bolted  flour  of 
ordinary  employment.  The  result  is  that  the  mother 
supplies  her  offspring,  first  through  the  umbilical  cord 
and  afterwards  through  the  mammary  glands,  with  a 
pabulum  containing  essential  elements  for  the  nutrition 
of  a very  important  set  of  organs,  viz.,  the  teeth.  The 
teeth  commence  to  develop  about  the  sixth  week  of 
intra-uterine  life  and  their  subsequent  importance  for 
purposes  of  digestion,  articulation,  and  preservation  of 
the  contour  of  the  face,  cannot  be  over-estimated.’' 
During  gestation  the  mother’s  teeth  frequently  suffer, 
and  it  has  been  argued  that  the  salts  are  abstracted 
from  them  for  the  supply  of  the  infant,  or  more  probably, 
that  the  salts  necessary  to  maintain  their  nutrition  are 
not  duly  supplied  to  them,  being  diverted  to  the  de- 
veloping child.  It  is  exceedingly  doubtful  whether 
these  foods  possess  the  value  ascribed  to  them  by  Thayer. 
Such  a value  is  based  largely  upon  the  assumption  that 
the  coarser  cereal  foods  are  equally  well  digested  and 
assimilated  as  the  finer  ones.  The  assumption  is  not 
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supported  by  facts,  for  the  coarser  tbe  food  the  more  is 
wasted  passing  away  by  the  bowel.  Chemically  there 
is  very  little  difference  between  the  percentage  of  gluten 
in  the  whole  meal  and  in  fine  wheat  flour,  and  though 
the  former  contains  much  more  cerealin,  a nitrogenous 
ferment  present  in  the  outer  coats  of  the  grains,  this 
excess  of  cerealin  is  of  doubtful  advantage.  Weight 
for  weight  the  finer  the  flour  the  more  easily  is  it  diges- 
ted and  utilised,  and  the  better  the  nutrition.  Any 
advantage  the  coarse  cereal  foods,  such  as  oatmeal  and 
whole  meal  bread,  possess,  is  due  to  the  irritation  of  the 
intestinal  mucous  membrane  giving  rise  to  increased 
pei’istalsis,  thus  counteracting  the  tendency  to  constipa- 
tion, so  often  troublesome  during  pregnancy.  The 
chemical  structure  of  the  mother  is  essentially  the  same 
as  that  of  the  child,  and  food  which  will  maintain  the 
nutrition  of  the  mother  will,  if  slightly  increased  in 
amount,  suffice  for  the  needs  of  the  developing  infant. 
Milk,  as  will  be  shown  below,  contains  all  the  elements 
necessary  for  the  nutrition  of  the  child.  A little  more 
bread,  meat,  and  milk  are  therefore  all  that  are  neces- 
sax*y,  in  the  shape  of  extra  food,  for  the  xxiother  dxxring 
gestation.  Fruits,  raw  or  cooked,  gi’een  vegetables 
and  salads,  are  all  useful  as  indicated  in  the  next 
paragx’aph.  Stimulants  ax-e  not  essential  and  are  xiot 
contra-indicated. 

The  Bowels. — Sufficient  has  been  said  in  the  above 
paragraph  to  indicate  the  value  of  coarse  cereal  food- 
stuffs in  preventing  constipatioxx.  A modification  of 
the  diet  in  this  direction  is  generally  sufficient  to  meet 
the  ordinary  recpxirements  of  pregnancy.  Some  women 
are  normally  constipated,  partly  from  habit,  partly  fx’om 
the  nature  of  the  food  they  live  upon.  Further  modifi- 
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cation  of  the  diet  may  remedy  the  trouble — t taking 
plenty  of  green  vegetables,  prunes,  figs,  and  marmalade. 
Drugs  may  be  required  for  the  more  severe  cases,  and 
of  these  the  mild  purgatives,  such  as  aloes,  cascara 
sagrada,  liquorice  powder,  or  some  one  or  other  of  the 
mineral  waters — such  as  Hunyadi  Janos,  Condal  or 
h riedrichshall — are  the  most  satisfactory.  Though 
advisable  for  the  comfort  and  well-being  of  the  mother 
that  the  bowels  should  act  daily  it  is  not  essential,  and 
many  mothers  are  perfectly  comfortable  and  contented 
if  they  are  relieved  every  three  or  four  days. 

Exercise. — To  a certain  extent  inability  to  take 
exercise  is  one  of  the  causes  of  constipation.  Some 
mothers  during  gestation  have  a regular  daily  action  of 
the  bowels,  provided  they  are  able  to  take  daily  walking 
exercise.  After  conception,  if  it  is  desired  to  avoid  the 
least  risk  of  miscarriage,  no  violent  exercise,  such  as 
mangling,  lifting  heavy  weights,  cycling,  riding,  or 
dancing,  should  be  indulged  in.  Rapid  driving  or 
riding  over  a rough  road  is  dangerous  and  may  induce 
separation  of  the  placenta.  A moderate  walk  at  a 
medium  pace  must  be  taken  in  the  morning  and  after- 
noon. Exercise  should  stop  short  of  fatigue  and  should, 
if  possible,  be  taken  in  a public  place,  such  as  a park, 
where  a seat  can  be  readily  obtained  for  a temporary 
rest.  It  is  advisable,  if  the  mother  be  not  prevented 
by  swelling  of  the  legs  or  pain,  that  such  exercise  be 
continued  up  to  the  end  of  pregnancy.  By  so  doing 
the  nutrition  and  the  activity  of  the  muscles  are  main- 
tained in  a condition  fit  for  the  strain  to  be  thrown 
upon  them.  Besides  this  the  general  health  is  main- 
tained and  the  mother  recovers  more  rapidly  from  her 
confinement. 
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According  to  recent  observations  by  Pinai'd  it  is  very 
important  that  women  should  be  kept  at  rest  towards 
the  end  of  pregnancy,  and  hard  work  is  an  evil  both  for 
the  mother  and  the  future  child.  He  found  that  the 
average  weight  of  infants  born  in  a lying-in  hospital, 
to  which  the  mothers  came  for  assistance  usually  after 
the  first  pain  at  least  had  come  on,  was  30 10  grammes. 
Infants  born  of  mothers  who  had  been  carefully  nursed 
in  a refuge  for  at  least  ten  days  before  confinement 
weighed  on  an  average  3290  grammes.  A maximum 
average  of  3366  grammes  was  reached  by  the  infants  of 
mothers  who  had  resided  for  some  time  previously  in 
the  hospital  wards ; but  the  mothers  in  the  latter  case 
were  relatively  better  off,  and  more  of  them  were 
multipart.  Pinard  also  found  that  preliminary  rest 
had  a particularly  good  influence  on  the  duration  of 
gestation.  Out  of  a thousand  women  who  worked  until 
labour  began  482  were  delivered  on  or  after  the  280th 
day  of  gestation.  Out  of  a thousand  women  who  had 
rested  previously  660  were  delivered  on  or  after  the 
280th  day. 

No  doubt  good  food  and  rest  for  women  who  are 
about  to  be  confined  are  distinct  advantages,  and  the 
favourable  results  will  be  most  in  evidence  among  the 
class  of  women  who  come  to  the  lying-in  charities. 
The  relief  from  the  worries  and  troubles  of  their  previous 
surroundings  must  be  considerable,  and  all  the  advan- 
tage gained  should  not  be  put  down  merely  to  the 
physical  rest. 

Among  the  active  women  of  the  lower  classes  a week 
to  a fortnight  is  generally  as  much  as  they  allow  them- 
selves to  recover  from  the  fatigues  of  labour,  a very 
marked  contrast  to  the  prolonged  period  requisite  for 
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the  delicately  nurtured  woman  of  the  higher  classes, 
who  has  not,  perhaps,  put  a foot  to  the  ground  during 
the  last  three  months  of  her  pregnancy,  and  whose  only 
means  of  going  about  has  been  an  open  carriage  or  a 
bath-chair. 

Mental  Excitement  should  be  avoided.  All 
strong  emotions  must  be  guarded  against  or  controlled. 
It  is  a popular  belief  that  mental  impressions  may  have 
a direct  effect  on  the  development  of  the  child  and  give 
rise  to  deformities.  Many  such  cases  are  recorded, 
and  are  equally  difficult  of  proof  or  disproof.  Every 
oue  can  call  to  mind  instances.  I know  one  man  who 
ascribes  a birthmark  on  the  right  buttock  to  the  fact 
that  his  mother  was  thrown  from  a pony  phaeton  during 
her  pregnancy,  and  had  a bruise  in  that  situation.  It 
is  certainly  advisable  that  pregnant  women  should  avoid 
the  sight  of  horrors  or  deformities.  The  same  idea 
dates  back  to  the  time  of  Jacob  (Genesis  xxx.). 

General  Hygiene. — All  the  usual  conditions 
insisted  upon  for  an  ordinary  person  are  still  more 
essential  for  the  future  mother.  A well-ventilated 
room  with  a west  or  south  aspect,  a daily  tepid  sponge- 
bath,  and  the  daily  exercise  are  the  most  important 
factors  in  keeping  the  comparatively  inactive  woman  in 
good  health.  Suitable  companionship  to  prevent  too 
constant  thinking  of  the  event  to  come,  freedom  from 
household  cares  and  worries,  and  employment  for  the 
hands  in  making  baby-clothes,  are  all  distinctly  advan- 
tageous. A rest  during  the  middle  of  the  day,  either 
lying  on  a sofa  or  in  bed,  must  be  insisted  on  during 
the  later  months.  The  hour  for  rising  may  depend 
upon  the  general  condition,  and  the  hour  for  retiring 
must  not  be  later  than  ten  o’clock.  Clothing  must  be 


THE  MOTHER  OE  THE  CHILD.  2 1 

worn  loose  so  as  not  to  interfere  in  any  way  witli  the 
already  impeded  respiratory  movements,  or  to  exert 
pressure  or  friction  on  the  enlarged  breasts  and  nipples. 
A broad  strong  jean  or  flannel  bandage  may  be  worn, 
if  necessary,  as  a support  for  the  lower  part  of  the 
abdomen. 

Management  of  the  Breasts  and  Nipples. — 

In  a primipara  no  special  care  is  necessary  for  the 
breasts  beyond  ordinary  cleanliness  and  a loose  arrange- 
ment  of  the  clothes,  to  prevent  undue  pressure.  In  a 
multipara,  especially  if  the  breasts  are  large  and  pendu- 
lous, a moderate  degree  of  support  by  a suitably  arranged 
bandage  or  handkerchief  will  diminish  the  dragging 
sensation  produced  by  the  increasing  size  and  weight. 
The  skin  in  the  folds  below  the  breasts  must  be 
thoroughly  washed  night  and  morning,  and  freely 
dusted  with  some  drying  powder,  such  as  Emol-Keleet 
or  ecpial  parts  of  zinc  oxide  and  starch.  The  care  of 
the  nipples  is  of  much  greater  importance,  because  of 
the  liability  to  excoriation  and  fissures  during  the  period 
of  suckling.  For  three  months  before  the  birth  of  the 
child  the  nipples  should  be  daily  washed  with  hot  water, 
and  freely  anointed  with  pure  vaseline,  lanoline  or 
cacao-butter.  If  they  are  at  all  small  or  retracted  the 
mother  must  be  taught  to  use  her  finger  and  thumb  to 
draw  them  out.  Manipulation  after  this  method,  freely 
anointing  them  first,  gives  them  a proper  size  and 
shape,  and  makes  the  epithelial  covering  soft  and 
pliable,  without  hardening  it.  All  astringent  or  spiri- 
tuous lotions  should  be  avoided,  as  they  harden  the  skin 
and  make  it  much  more  liable  to  crack.  During  the 
latter  months  the  nipples  become  swollen  and  promi- 
nent; they  must  be  guarded  against  undue  pressure 
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and  friction,  so  as  to  prevent  excoriation.  Surrounding 
and  covering  them  with  an  antiseptic  wool,  such  as 
salicylic  wool,  is  quite  sufficient  for  the  purpose.  The 
recommendation  of  one  authority  that  a wire  tea-strainer 
should  be  worn  over  the  nipple  to  prevent  pressure  is 
not  worthy  of  adoption.  If  there  is  much  overflow  of 
milk  special  care  must  be  taken  to  keep  both  the  nipples 
and  surrounding  tissues  clean  and  dry  by  frequently 
changing  the  antiseptic  wool. 


CHAPTER  III. 


THE  PHYSIOLOGICAL  PROCESSES 
INVOLVED  IN  LACTATION. 

The  knowledge  and  clear  understanding  of  the  physio- 
logical processes  of  normal  lactation  are  of  essential 
importance ; otherwise  it  is  impossible,  except  purely 
empirically,  to  modify  the  percentage  composition  ol 
the  milk  by  alterations  in  the  diet,  or  to  regulate  the 
frecpiency  with  which  the  child  should  be  put  to  the 
breast. 

Enlargement  of  the  Mammae  during 
Pregnancy.  — The  normal  mammary  glands  of  a 
virgin,  when  fully  developed,  form  two  conical  rounded 
eminences,  placed  one  on  each  side  of  the  anterior  surface 
of  the  thorax.  Each  breast  extends  from  the  third 
rib  above  to  the  sixth  or  seventh  below,  and  from  the 
edge  of  the  sternum  to  the  axilla.  As  a rule  the  left 
breast  is  a little  larger  than  the  right.  The  size  varies 
considerably,  chiefly  according  to  the  amount  of  fat. 
The  nipple  is  a prominent  erectile  structure,  situated 
about  the  level  of  the  fourth  rib.  It  is  rose  pink  in 
colour  and  surrounded  by  an  areola  of  similar  or  darker 
tint,  according  to  the  complexion  of  the  woman.  This 
areola  is  studded  with  scattered  rounded  elevations  or 
follicles  formed  by  small  glands.  The  earliest  indica- 
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tions  of  any  change  in  the  breast  are  vague  sensations 
of  fulness  and  weight.  These  may  be  experienced  as 
early  as  the  end  of  the  first  month.  Sometimes  there 
is  considerable  pain  and  tenderness.  By  the  eighth  or 
ninth  week  the  nipples  become  enlarged  and  turgid, 
the  surrounding  areola?  are  deeper  in  colour  and  larger, 
and  their  follicles  .are  more  prominent.  The  glands 
continue  to  gradually  increase  in  size  and  the  surface  is 
marked  by  large  blue  veins,  especially  conspicuous  in 
fair-complexioned  women.  All  these  changes  are 
brought  about  by  the  greater  flow  of  blood  to  the 
breasts  and  their  greater  functional  activity. 

The  Secretion  of  Milk. — Sometimes  a few  drops 
of  milk  can  be  squeezed  out  of  the  glands  during  the 
early  months  of  pregnancy.  Usually  secretion  takes 
place  in  the  last  few  months  and  occasionally  so  freely 
that  it  may  be  pressed  out  in  jets  from  the  nipple. 
The  secretion  during  the  first  three  days  after  delivery 
is  called  colostrum ; it  is  scanty  in  amount  and  is  of 
value  to  the  newly  bom  infant  by  virtue  of  its  laxative 
and  nutritive  properties.  Active  secretion  generally 
begins  on  the  third  or  fourth  day  after  delivery,  and 
the  amount  of  milk  secreted  increases  to  a certain 
extent  with  the  age  of  the  child. 

The  Abnormal  Secretion  of  Milk.  — Milk 
secretion  is  not  an  infallible  sign  of  pregnancy. 
Neither  is  the  presence  of  large  well-developed  mam- 
mary glands  an  infallible  sign  of  the  female  sex. 
Hutchinson,  in  his  Archives  of  Surgery  for  1895,  gives 
portraits  of  a man  and  a boy  in  whom  the  mammary 
glands  were  remarkably  developed.  Cases  too  are 
recorded  of  males  whose  mammary  glands  have  secreted 
considerable  quantities  of  milk.  Humboldt  investi- 
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gated  and  recorded  the  case  of  Francisco  Lozano,  who- 
nourished  his  infant  son  at  the  breast  for  several 
months.  Similar  instances  have  been  referred  to  in 
medical  literature  but  are  not  as  well  authenti- 
cated. 

Females,  human  and  animal,  occasionally  secrete 
milk  without  having  been  previously  pregnant.  Joly 
and  Filhol  recorded  the  case  of  an  old  woman,  aged 
seventy-five,  who  successfully  reared  her  grand-child  at 
the  breast. 

Sometimes  the  breasts  of  the  new-born,  and  of  bovs 
and  girls  at  puberty,  are  enlarged  and  hardened,  and  a 
few  drops  of  a colostrum-like  fluid  can  be  squeezed  out 
of  them.  Von  Gesner  gives  the  following  analysis  of 
the  milk  secretion  of  the  new-born.  All  the  usual 
constituents  of  milk  are  present  in  it,  but  in  different 
proportions.  It  is  sometimes  called  “ witches’  milk.” 


TABLE  Y. 


The  Mill ■ of  the  Xeic-horn  (VON  Gesnee). 


Water 
Total  solids 
Casein 
Albumin 
Fat  . 
Sugar 
Ash  . 


95  705 
4-295 

0-557 

0- 490 

1- 456 
0-956 

0-836 


Gubler  and  Qucvenne  give  the  total  solids  as  icr6o; 
Schlossberger  and  Hauff  found  only  3-70  per  cent. 

Such  milk  can  only  be  obtained  in  small  quantities, 
hardly  sufficient  for  reliable  analysis,  and  no  doubt  varies 
largely  in  composition  in  different  infants  according 
to  the  amount  of  fluid  present  in  it. 
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The  breasts  of  women  with  mammary  tumours, 
simple  or  malignant,  may  yield  a few  drops  of  turbid 
or  haemorrhagic  fluid,  in  which  can  be  found  round  and 
epithelial  cells,  cholesterin  and  bacteria,  but  no  fat.  A 
continuous  watery  discharge,  due  to  eczema  of  an  atro- 
phied or  retracted  nipple,  may  be  mistaken  for  a secre- 
tion of  milk.  In  breasts  affected  with  chronic  fibroid 
disease  the  formation  of  milk  may  not  take  place  at  all. 

The  Physiological  Processes  taking  place 
in  the  Gland. — These  are  very  clearly  described  by 
Michael  Foster  in  his  “Text-book  of  Physiology”  from 
which  a considerable  portion  of  this  section  is  taken. 
In  the  gland  of  an  animal  that  has  never  been  pregnant 
the  alveoli  are  smaller  and  less  numerous  than  in  the 
gland  of  a suckling  animal.  Each  alveolus  is  composed 
of  a solid  mass  of  small  polygonal  cells.  The  growth 
of  these  cells  is  exceedingly  slow  and,  the  products  of 
their  metabolism  passing  into  the  blood  stream,  no 
secretion  takes  place.  When  the  animal  becomes 
pregnant  numerous  new  alveoli  are  formed  by  a process 
of  budding,  solid  masses  of  cells  growing  out  from  the 
original  alveoli.  Towards  the  end  of  pregnancy  the 
central  cells  of  the  alveoli  undergo  a fatty  metamor- 
phosis, and  either  before  or  after  birth,  are  cast  off  and 
leave  a single  layer  of  cells  lining  the  alveolus.  These 
cast-off  cells  form  the  so-called  colostrum  corpuscles. 
On  microscopical  examination  of  a section  of  an 
actively  secreting  gland  the  cells  lining  the  alveoli  are 
seen  to  vary  much  in  size,  an  alveolus  emptied  of  its 
contents,  is  lined  by  small  cubical  cells,  and  has  a large 
lumen.  As  the  formation  of  milk  takes  place  the  cells 
enlarge,  become  columnar  and  project  more  or  less 
unevenly  into  the  lumen,  which  is  consecjuently 
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irregular  and  small.  Two  or  more  nuclei  may  be 
present  in  these  large  cells  and  numerous  oil  globules 
in  the  cell  protoplasm.  These  oil  globules  are  extruded 
and  the  cell  itself  undergoes  imperfect  division,,  part 
being  cast  off  and  entering  the  secretion. 

The  Physiological  Processes  affecting  Lac- 
tation.— The  secretion  of  milk  is  not  merely  a process 
of  filtration,  nor  must  it  be  supposed  that  the  cells  take 
the  component  parts  of  the  milk  from  the  blood  and 
merely  hand  them  on.  It  is  a true  metabolic  process, 
the  result  of  the  metabolic  activity  of  the  secreting 
cells  lining  the  alveoli  of  the  mammary  gland.  These 
cells  actually  manufacture  the  milk  from  the  nutrient 
materials  brought  to  them  by  the  blood.  This  assertion 
is  supported,  or  even  proved,  by  the  following  arguments 
and  facts. 

That  the  fat  of  milk  is  not  necessai’ily  derived  from 
the  fat  taken  in  as  food  is  very  evident.  Cows  at  grass 
yield  a great  deal  more  fat  in  their  milk  than  can  be 
accounted  for  by  the  fat  in  their  food.  Carnivorous 
animals  secrete  a milk  rich  in  fat.  A bitch  fed  on 
meat  secreted  more  fat  in  her  milk  than  she  took  as 
food,  and  at  the  same  time  gained  weight,  so  the  extra 
amount  could  not  have  come  from  her  superfluous  fat. 
Besides  this  it  has  been  proved  that  the  quantity  of  fat 
in  milk  is  increased  by  proteid  food  and  diminished  by 
fatty  food.  Proteid  food  increases  metabolic  activity, 
whereas  fatty  food  diminishes  it.  Histologically,  the 
presence  of  fat  globules  in  the  cells  of  the  alveoli  can 
be  readily  demonstrated.  We  have  still  further  evi- 
dence of  the  formation  of  fat  from  protoplasm  in  the 
fatty  degeneration  occurring  pathologically  in  various 
organs,  such  as  the  liver  and  heart. 
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Caseinogen,  another  constituent  of  milk,  is  not  found 
in  the  blood.  It  must  therefore  be  formed  by  the 
metabolism  of  the  cells.  The  other  proteid  constituent 
lact-albumin,  is  in  all  probability  formed  or  modified, 
by  the  metabolism  of  the  cells,  for  though  closely  allied 
to  the  serum-albumin  of  blood,  it  differs  from  it  in 
several  respects.  When  the  normal  activity  of  the 
gland  is  disturbed  the  percentage  of  albumin  is 
increased  at  the  expense  of  the  caseinogen  ; so  too  at 
the  beginning  and  end  of  lactation.  In  milk  kept  at 
35  C.  outside  the  body,  the  caseinogen  is  said  to  be  in- 
creased at  the  expense  of  the  albumin.  This  statement, 
requires  confirmation.  Similarly  the  carbohydrate 
of  milk,  lactose  or  milk-sugar,  is  not  found  in  any 
other  part  of  the  body,  except  in  the  alimentary  canal 
when  it  has  been  taken  as  food  ; nor  has  it  been  found 
in  the  blood.  In  carnivora  it  is  present  in  abundance 
in  the  milk  although  a very  small  quantity  of  carbo- 
hydrate food  is  consumed.  It  follows  therefore  that 
the  lactose  is  only  to  a small  extent,  if  at  all,  dependent 
upon  carbohydrate  food.  All  these  considerations 
prove  that  the  secretion  of  milk  is  a true  secretion, 
dependent  upon  cell  activity ; that  the  metabolic 
processes  in  the  cells  are  largely  influenced  by  the 
nature  of  the  food ; and  that  an  increase  of  one 
particular  proximate  principle  of  the  food-stuffs  does 
not  necessarily  produce  an  increase  of  the  same  proxi- 
mate principle  in  the  milk.  It  must  also  be  borne  in 
mind  that,  like  other  secretions,  the  secretion  of  milk  is 
controlled  and  modified  by  the  nervous  system. 

Diet  during  Lactation. — The  mother  requires  a 
more  generous  diet,  and  it  is  sufficient  for  this  purpose 
to  encourage  her  to  eat  more  freely  of  plain  mixed 
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food  at  the  ordinary  mealtimes  and  take  a little  lunch 
in  the  middle  of  the  morning,  and  some  cocoa,  bread 
and  milk,  or  milk  gruel,  at  bedtime.  She  has  to 
maintain  her  own  nutrition  and  to  provide  food  for  the 
child.  Estimating  that  she  may  have  to  supply  a litre 
of  milk,  containing  about  2 per  cent,  of  proteid,  she  will 
have  to  take  about  60  grammes  more  proteid  than  she 
otherwise  would  need.  Physiological  chemistry  teaches 
us  that : — 

Nitrogen.  Carbon. 

1 00  grammes  of  proteid  yield  . 15-5  gins.  ...  53-o  gms. 

100  grammes  of  urea  yield  . 46 '6  gms.  ...  20 *o  gms. 

Therefore  it  requires  three  times  the  amount  of 
proteid  to  provide  for  the  amount  of  urea  excreted,  and 
this  gives  a large  excess  of  carbon,  namely,  1 59  minus 
20,  equal  to  139  grammes  in  300  grammes  of  proteid 
or  28  grammes  in  60  of  proteid.  This  excess  carbon  is 
available  for  fat  formation.  We  may  estimate  that  the 
60  grammes  extra  of  proteid  will  provide  the  nitrogen 
to  form  20  grammes  of  proteid  for  the  milk  supply, 
and  the  remainder  will  be  excreted  as  urea,  the  surplus 
carbon  being  used  up  for  the  formation  of  fat  in  the 
milk. 

From  this  it  is  evident  that  a nursing  mother  requires 
a considerable  supply  more  of  proteid  than  at  other 
times,  more  especially  for  the  due  formation  of  the  fat 
needful  for  the  child. 

An  extra  amount  of  carbohydrate  food  is  also 
required.  Although  it  has  been  shown  that  in  the 
case  of  carnivorous  animals  the  lactose  in  the  milk  can- 
not be  accounted  for  by  the  amount  of  carbohydrate 
present  in  the  diet,  it  is  probable  that  in  the  human 
subject  the  presence  of  an  extra  amount  of  carbo- 
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hydrate  in  the  diet  is  advantageous  to  the  formation 
of  milk  sugar  and  fat.  Carbohydrateis  undoubtedly  a 
fattening  food,  as  has  been  proved  by  direct  experi- 
ments on  animals.  The  process  by  which  fat  is  formed 
from  carbohydrate  is  not  however  clearly  understood. 

An  extra  amount  of  fat  in  the  diet  appears  to  be 
rather  a disadvantage  than  an  advantage.  Fat  in  the 
food  diminishes  the  activity  of  proteid  metabolism,  and 
is  mainly  of  use  in  the  maintenance  of  the  body 
temperature. 


CHAPTER  IV. 


THE  PHYSIOLOGICAL  CHEMISTRY  OF 
INFANTILE  DIETETICS. 

In  the  case  of  an  adult  food  is  required  for  the  produc- 
tion of  energy  in  the  form  of  work  and  heat,  for  the 
supply  of  secretions,  for  the  repair  of  waste,  and  for 
the  general  maintenance  of  nutrition.  The  child  like- 
wise requires  food  for  all  these  purposes  and,  in  addition, 
a supply  to  provide  for  its  growth  and  development. 
It  is  not  sufficient  to  give  it  only  enough  to  keep  its 
body  in  equilibrium. 

The  child,  therefore,  requires  more  food  in  proportion 
to  its  body  weight  than  the  adult.  The  relationship  of 
the  different  constituents  of  its  diet  to  one  another  also 
varies  because  of  the  extra  need  of  heat  producing  food 
during  the  early  months  of  life,  to  counterbalance  the 
deficient  heat-production  from  lack  of  muscular  energy 
and  the  greater  loss  of  heat  by  the  skin,  proportionately 
to  the  bulk  of  the  body.  The  loss  of  heat  by  the  skin 
varies  directly  as  the  superficial  area  and  inversely  as 
the  body  weight ; the  percentage  loss  is  consequently 
greater  in  small  animals  than  in  larger  ones. 

The  physiological  value  of  a food  is  equal  to  the  sum 
of  the  physiological  values  of  its  component  parts. 
Practically  we  may  regard  all  foods  as  consisting  of  five 
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component  parts,  which  are  generally  known  as  the 
proximate  principles  of  food;  these  are  water,  proteids, 
carbohydrates,  fats  and  salts. 

The  value  of  a food  also  depends  largely  on  the 
assimilability  and  this,  again,  upon  the  nature  of  the 
food,  the  mode  of  preparation,  the  mode  of  administra- 
tion, the  composition  of  the  digestive  juices,  the  con- 
dition of  the  absorbing  surfaces  and  the  idiosyncrasy  of 
the  individual. 

Thus,  a food  may  have  a high  nutrient  value  at  one 
period  of  life  and  at  another  be  useless,  or  even  injurious, 
from  inability  of  the  consumer  to  digest  it. 

Water. — For  our  present  purpose  we  may  regard 
water  as  a pure  compound  of  hydrogen  and  oxygen. 
As  a matter  of  fact,  ordinary  water  is  crowded  with 
micro-organisms  and  contains  various  salts.  The  pro- 
portion of  salts  varies  considerably  in  different  districts. 

Water  is  not  primarily  a source  of  energy,  nor  is  it 
nutritious  in  the  ordinary  sense  of  the  term. 

It  is  essential  to  life  and  constitutes  more  than  half 
the  entire  body  weight.  The  physiological  activity  of  a 
cell  depends  upon  a due  supply  of  water.  Abstract 
water  from  an  amoeba  and  it  enters  into  a condition  of 
■“dry  rigor,”  it  becomes  physiologically  inactive. 

Water  is  lost  to  the  economy  in  sweat,  in  the  expired 
air  and  in  the  excreta.  Proportionately  to  its  weight 
the  infant  requires  much  more  than  the  adult ; the 
relationship  of  the  body  surface  to  the  body  weight 
being  considerably  greater  and  therefore  the  loss  of 
moisture  by  the  skin  more  in  proportion. 

Common-sense  teaches  us  that  when  the  ordinary 
processes  by  which  water  is  eliminated  are  increased 
there  is  need  for  an  increased  supply  of  this  fluid. 
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Thus,  in  the  sweating  of  rickets  and  febrile  conditions, 
in  respiratory  affections  and  in  infantile  diarrhoea,  the 
amount  of  fluid  ingested  should  be  increased.  The 
rapid  wasting  in  infantile  diarrhoea  is  largely  due  to 
the  rapid  elimination  of  water ; and  the  equally  rapid 
recovery,  when  the  diarrhoea  stops,  is  similarly  due  to 
the  rapid  absorption  of  fluid  from  the  alimentary  canal. 

Both  in  winter  and  summer  nursing  infants  are 
liable  to  suffer  from  thirst  and  it  is  not  necessary, 
sometimes  it  is  even  injurious,  to  give  the  crying  babe 
food  in  the  shape  of  milk  when  all  that  it  requires  is  a 
drink  of  water.  If  it  is  fed  when  it  is  merely  thirsty  its 
stomach  is  liable  to  be  over-stimulated  and  indigestion 
results.  Sometimes  the  thirst  is  due  to  indigestion  and 
more  food  will  make  it  worse.  It  is  a good  rule  when- 
ever an  infant,  at  the  breast  or  hand-fed,  cries  between 
its  meals,  to  offer  it  a drink  of  plain  boiled  water,  which 
may  be  given  hot  or  cold — but  not  too  cold,  not  iced. 

To  a large  extent  water  assists  in  digestion.  It  in- 
creases the  secretion  of  pepsin  and  hydrochloric  acid 
(Jacobi)  and  assists  in  the  pepsin  digestion  of  proteid. 
It  is  of  great  value  as  a solvent  and  diluent  of  food 
substances,  and  thus  assists  in  absorption  from  the 
alimentary  canal.  It  is  an  incentive  to  elimination  and 
is  especially  indicated  in  the  new-born  on  account  of 
the  liability  to  uric  acid  infarction  in  the  kidneys,  or  to 
gravel  and  attacks  of  renal  colic.  It  acts  as  a solvent 
of  salts  for  the  purpose  of  elimination  by  the  kidneys 
and  skin,  and  should  be  given  freely  when  the  secretion 
of  urine  is  scanty. 

It  is  useful  in  cases  of  marasmus  in  order  to  keep  the 
blood  in  a fluid  condition  and  lessen  the  liability  to 
thrombosis. 
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It  promotes  activity  of  the  circulation  of  fluids  and 
increases  cell  metabolism.  It  acts  as  a diluent  of  the 
intestinal  contents  and  helps  to  prevent  constipation. 
]\Jany  cases  of  constipation  in  infants  can  be  cured  by 
simply  increasing  the  amount  of  fluid  ingested,  by  the 
administration  of  water.  In  this  connection  it  acts  by 
keeping  the  intestinal  contents  liquid  or  by  diluting  the 
food  and  rendering  it  more  digestible. 

Infants  rarely  suffer  from  excess  of  water.  In  some 
acute  cases  of  gastro-enteritis  it  may  be  necessary  to 
enforce  total  abstinence  for  six  to  twelve  hours. 

If  it  cannot  be  given  by  the  mouth  it  may  be  injected 
into  the  rectum  in  doses  of  one  to  two  ounces,  every 
one  or  more  hours. 

Proteid  is  the  form  of  food  in  which  nitrogen  is 
supplied  to  the  body.  It  contains  nitrogen,  carbon, 
hydrogen,  oxygen  and  sulphur.  Nitrogenous  matter  is 
essential  to  the  structure  of  protoplasm  and  enters  into 
the  structure  of  every  cell.  All  the  tissues  of  the  body 
are  formed  by  cells  or  modifications  of  cells,  and  conse- 
quently the  child  requires  even  more  proteid,  in  pro- 
portion to  its  weight,  than  the  adult  who  has  only  to 
maintain  equilibrium  of  tissue,  whereas  the  infant  has 
to  provide  for  the  building  up  of  new  tissue.  An  adult 
man,  of  67  kilogrammes  weight,  requires  about  a hundred 
grammes  of  proteid  daily.  An  infant  of  67  kilo- 
grammes, the  weight  of  a child  about  six  months 
old,  takes  1000  grammes  of  milk  daily,  containing  20 
grammes  of  proteid ; much  more  proportionately  than 
the  adult.  So,  too,  the  growing  child  requires  a free 
supply  of  proteid  food,  more  proportionately  than  the 
adult,  and  yet  very  commonly  it  gets  less. 

The  chief  proteids  are  the  myosin  of  meat,  casein  and 
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lact-albumin  of  milk,  egg  albumin,  and  the  various  pro- 
teids  of  blood.  In  addition  to  these  animal  proteids 
there  are  certain  vegetable  forms,  such  as  gluten,  vege- 
table myosin,  and  others.  Animal  proteids  are  more 
digestible  than  vegetable  proteids  and,  as  a rule,  the 
more  they  are  altered  by  cooking,  the  more  difficult  of 
digestion  they  become.  Raw  eggs,  for  instance,  are 
more  digestible  than  when  boiled. 

All  the  proteids  taken  into  the  stomach  are  not 
necessarily  digested  and  assimilated ; even  in  an  infant 
at  the  breast  a considerable  proportion  of  the  proteids 
of  the  milk  may  be  found  in  the  faeces. 

At  present  the  data  for  estimating  the  amount  of 
proteid  absorbed  by  the  infant  are  insufficient.  The 
difficulties  in  obtaining  the  urine  of  an  infant  for  a 
period  of  twenty-four  hours  are  so  great  that  the  per- 
centage of  urea  and  the  amount  passed  in  the  day  have 
not  been  accurately  ascertained.  It  is,  however,  proved 
that  the  infant  excretes  a much  smaller  percentage  of 
urea  than  the  adult,  although  taking  a greater  per- 
centage of  proteid  food.  The  urine  may  be  collected  by 
mechanical  pressure  with  the  hand  over  the  bladder 
from  above  downwards  when  the  infant  wakes  up  from 
sleep,  or  by  means  of  a No.  2 English  catheter. 

The  total  daily  excretion  of  urea  would  neither  indi- 
cate the  total  amount  of  proteid  digested  nor  be  a 
measure  of  the  amount  utilised  in  the  maintenance  of 
equilibrium  of  tissue  and  the  amount  devoted  to  the 
purposes  of  growth.  In  order  to  carry  out  the  investi- 
gation in  a more  satisfactory  manner,  it  would  be  first 
of  all  necessary  to  find  out  by  exact  experiment  the 
minimum  amount  of  proteid  needed  by  the  child  to 
maintain  its  nitrogenous  equilibrium.  The  next  step 
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would  be  to  increase  the  amount  of  proteid  and  estimate 
the  effect  on  the  growth.  It  is  evident  that  such  an 
investigation  is  beset  with  difficulties,  and  the  sources  of 
error  in  carrying  it  out  are  very  numerous. 

The  best  paper  on  the  urine  in  infancy  and  childhood 
is  published  under  the  title  of  “ An  Essay  on  Clinical 
Urology  in  Infancy  and  Childhood,”  by  Fernandes 
Figueira,  M.D.,  of  Hio  de  Janeiro,  in  the  lancet , 1896, 
vol.  ii.  pp.  736-742,  and  should  be  referred  to  for 
further  information  on  this  subject. 

Effects  of  Deficiency  of  Proteid  Food. — The 
child  becomes  anaemic,  languid,  debilitated  and  short  of 
breath  on  exertion.  The  muscles  are  soft  and  flabby 
and  the  child  ceases  to  grow.  In  the  case  of  boys  at 
school  the  absence  of  the  ordinary  gain  in  weight  and 
height  is  a very  fair  indication  that  the  school  diet  is 
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insufficient  in  proteid. 

Effects  of  Excess  of  Proteid  Food. — In  infants 
too  great  a proportion  of  proteid  in  the  milk  leads 
to  indigestion,  colic,  and  constipation.  This  is  more 
especially  the  case  when  the  caseinogen  is  in  excess. 
Excess  of  uric  acid  in  the  urine,  gravel  and  renal  colic 
may  also  occur. 

In  older  children  evil  results  are  uncommon.  The 
active  metabolism  of  the  growing  child  enables  it  to 
dispose  of  an  excess  of  proteid  with  comparative  ease. 
Some  cases  of  headache  and  migraine  in  children  are 
connected  with  too  liberal  a proteid  diet.  Renal  colic 
is  of  occasional  occurrence. 

Bodies  Allied  to  Proteid. — Of  these  gelatin  is 
the  most  important ; it  enters  into  the  composition  of 
many  articles  of  diet,  such  as  beef-tea,  soups  and  broths, 
jellies  and  many  blanc-manges.  It  possesses  a certain 
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nutritive  value  and  can  replace  proteid  to  a considerable 
extent,  but  not  entirely.  If  tbe  proteid  in  the  food  be 
entirely  replaced  by  gelatin  the  animal  dies. 

Fats.— One  of  the  chief  requirements  of  the  infant 
is  the  maintenance  of  the  bodily  heat ; should  this  fail 
the  child  rapidly  succumbs.  The  two  great  food-stuffs 
for  the  production  of  heat  are  the  fats  and  carbo- 
hydrates, and  of  these  fat  is  the  more  valuable,  by  virtue 
of  the  large  amount  of  carbon  which  it  contains.  Fats 
are  much  poorer  in  oxygen  and  richer  in  carbon  and 
hydrogen  than  the  carbohydrates,  and  therefore  their 
heat  value  is  proportionately  greater.  Heat  is  essential 
to  life,  and  all  the  vital  processes  are  more  active  at  the 
temperature  of  the  body  than  at  a lower  temperature. 
This  is  more  especially  the  case  with  the  muscular  and 
nervous  systems.  Fat  enters  largely  into  the  structure 
of  nervous  tissues  and  bone  marrow,  and  though  we 
have  no  proof  that  the  fat  in  the  tissues  and  stored  up 
in  the  body  is  formed  from  the  fat  taken  in  as  food,  it 
is  well  known  that  the  fat  stored  up  is  soon  drawn 
upon  if  the  food  is  deficient,  and  hence  the  tissues  may 
suffer  indirectly. 

As  a rule  fat  is  very  completely  absorbed ; not 
invariably  so,  for  it  is  frequently  found  in  the  Feces  of 
infants  at  the  breast  or  artificially  reared,  in  consider- 
able quantity,  about  10  per  cent,  of  the  total  fasces. 
Sometimes  the  administration  of  an  extra  amount  of 
fat  in  the  food,  in  the  form  of  cream,  will  remedy 
constipation.  An  infant  weighing  67  kilogrammes 
takes  in  its  milk  40  grammes  of  fat,  whereas  an 
adult  weighing  ten  times  as  much  does  not  require 
more  than  100  grammes,  that  is  twice  to  three  times  as 
much  as  the  infant.  The  reason  is  that  the  infant 
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cannot  maintain  its  bodily  temperature  by  exercise  in 
the  same  wav  as  the  adult  can. 

y 

Effects  of  Deficiency  of  Fat. — In  artificial  feed- 
ing, as  usually  employed,  the  fat  is  very  deficient  in 
amount,  and  this  deficiency  is  sometimes  regarded  as 
the  cause  of  rickets.  It  may  be  so  in  some  cases,  but 
is  certainly  not  the  sole  and  invariable  cause.  Cases 
have  come  under  my  notice  in  which  rickets  has  been 
well  marked,  and  yet  the  infant  has  taken  even  an 
excessive  amount  of  fat  in  its  food.  On  the  other  hand 
rachitic  infants  are  remarkably  benefitted  by  the 
addition  of  fat,  especially  cod-liver  oil,  to  their  food 
without  any  other  change  being  made  in  their  diet  or 
surroundings.  That  it  is  essential  to  the  perfect 
development  of  the  young  animal  is  evident  from  its 
presence  in  the  milk  of  the  suckling  mother. 

Attempts  have  been  made  to  remedy  the  deficiency 
of  fat  in  the  mother’s  milk,  or  in  the  artificial  mixture 
given  to  replace  it,  by  the  addition  of  carbohydrate 
food.  Such  a substitution  is  theoretically  sound,  if  fat 
is  regarded  as  a source  of  heat  only.  The  proportion 
of  additional  carbohydrate  required  for  this  purpose 
can  be  readily  calculated.  Clinical  results  prove,  how- 
ever, that  such  a substitution  is  unsatisfactory,  and 
that  carbohydrate  cannot  replace  fat  to  the  advantage 
of  the  child.  The  best  instance  of  this  is  the  prevalence 
of  rickets  among  infants  brought  up  on  sweetened 
condensed  skim  milk.  Many  cases  of  rickets  are  met 
with  in  children  who  have  been  brought  up  on  a diet 
containing  a due  supply  of  proteid,  a deficiency  of  fat, 
and  an  excessive  amount  of  cane  sugar. 

Excess  of  Fat. — Artificial  mixtures,  as  usually 
ordered,  so  rarely  contain  an  excess  that  it  is  quite 
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exceptional  to  come  across  cases  of  vomiting  and 
diarrhoea,  due  to  this  cause,  in  infants  brought  up  by 
hand.  Results  such  as  these  do  occasionally  occur  in 
infants  brought  up  at  the  breast.  The  mother’s  milk 
may  contain  too  high  a percentage  of  fat,  even  6 to  7 
per  cent. ; generally  at  the  same  time  there  is  an  ex- 
cessive proportion  of  proteid,  and  it  is  difficult  to 
ascertain  whether  the  digestive  disturbance  is  due  to 
the  excess  of  fat,  the  excess  of  proteid,  or  to  the  two 
causes  combined.  Too  free  administration  of  fat  in 
the  food  may  give  rise  to  a variety  of  diarrhoea, 
described  by  the  Germans  as  “ fat  diarrhoea  ” and 
characterised  by  the  presence  of  a large  quantity  of 
fat  in  the  stools.  It  is  usually  associated  with  simple 
intestinal  catarrh. 

Carbohydrates. — This  group  of  food  stuffs  is  of 
value  for  the  production  of  heat  and  as  a source  of 
muscular  energy.  In  a child  at  the  breast  its  chief 
value  is  for  the  production  of  heat ; in  an  older  child 
it  is  required  for  the  two  purposes.  Physiological 
experiments  in  recent  years  have  shown  that  in  the 
production  of  muscular  energy  the  grape  sugar  in  the 
blood  is  carried  to  the  muscles,  and  then  burnt  up  or 
oxidised.  The  infant  weighing  67  kilogrammes  takes 
about  70  grammes  of  carbohydrate  in  its  milk  ; the 
adult  of  ten  times  the  weight  requires  about  240 
grammes,  and  more  in  proportion  to  the  amount  of 
muscular  work  he  performs. 

Infants  practically  never  suffer  from  deficiency  of 
carbohydrate  food,  the  percentage  in  human  milk  vary- 
ing within  comparatively  small  limits ; in  artificial 
feeding  there  is  more  commonly  an  excess. 

Leeds,  from  the  analysis  of  the  milk  of  a large 
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number  of  women  of  different  ages  and  nationalities, 
and  at  different  periods  of  lactation,  found  the  following 
variations  in  the  chief  constituents : 

TABLE  VI. 


The  Variation  in  the  Chief  Constituents  of  Human  Hill;  (Leeds). 


1 

l’roteid. 

| ! 

Carbohydrate. 

Fat. 

Maximum  . . 

4-86 

7-92 

6 89 

Minimum  . 

0-25 

5 '40 

2'1I 

i Average . . . 

1 '995 

6-936 

4'I3I 

It  is  very  striking  how  small  is  the  variation  in  the 
percentage  of  carbohydrate,  lactose,  compared  with  the 
variations  in  the  percentages  of  fat  and  proteid. 

Effects  of  Excess  of  Carbohydrate  Food. — 
Infants  during  the  first  year  of  life  suffer  largely  from 
the  evil  results  of  excessive  carbohydrate  food,  when 
brought  up  partially  or  entirely  by  hand.  Almost  all 
the  condensed  milks  and  patent  foods  in  the  market, 
each  being  widely  advertised  as  the  best,  contain  an 
excess  of  carbohydrate,  generally  in  the  form  of  starch 
or  cane  sugar.  Almost  all  the  infants  fed  upon  these 
foods  become  fat,  flabby,  unwieldly  and  rachitic.  This 
excess  of  carbohydrates  frequently  induces  intestinal 
disturbance  and  fermentative  changes  in  the  food  while 
in  the  alimentary  canal,  with  the  production  of  flatu- 
lence and  offensive  diarrhoea. 

In  artificial  feeding  lactose  or  milk  sugar  is  some- 
times added  to  the  diluted  food  in  order  to  raise  the 
percentage  of  carbohydrate  to  that  in  human  milk ; 
more  commonly  cane  sugar  is  employed.  Cane  sugar 
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is  cheaper,  more  handy  and  sweeter.  It  is  impossible 
to  speak  with  certainty  as  to  whether  any  injurious 
effects  result  from  this  substitution  of  cane  sugar  for 
milk  sugar,  as  long  as  the  proper  percentage  of  the  one 
or  the  other  is  given.  Although  lactose  and  cane 
sugar  belong  to  the  same  group  of  carbohydrates, 
namely  the  saccharoses,  with  the  formula,  n(0I2H820n), 
yet  physically  and  chemically  they  are  very  markedly 
different  from  each  other.  In  addition  to  this  they 
undergo  different  kinds  of  fermentation.  Milk  sugar 
is  rapidly  converted  into  lactic  acid,  and  causes  the 
souring  of  milk.  It  ferments  very  much  more  readily 
than  cane  sugar,  which  indeed  is  used  by  the  manu- 
facturers of  patent  foods  as  a preservative.  My  own 
experience  is  that  cane  sugar  can  replace  lactose  with- 
out any  ill-effect,  provided  that  it  is  given  in  proper 
proportion ; and  that  the  digestive  disturbances  which 
arise  in  infants  taking  cane  sugar  are  due  to  an 
excessive  amount  rather  than  to  its  chemical  composi- 
tion. Being  cheap  and  handy  and  pleasant  to  the 
taste  there  is  every  temptation  to  give  the  child  more 
than  is  good  for  it.  Starchy  foods  are  referred  to 
subsequently. 

Salts. — Various  observers  have  analysed  the  salts 
present  in  milk.  Chief  among  these  ranks  Bunge, 
who  established  the  remarkable  fact  that  the  per- 
centages of  the  salts  in  the  ash  of  the  newly  born 
animal  are  practically  the  same  as  the  percentages 
in  the  ash  of  the  mother’s  milk.  Certain  exceptions 
are  noticeable  and  important.  The  ash  of  the  milk 
contains  more  potassium  and  less  sodium  salts.  The 
explanation  of  this  difference  lies  in  the  fact  that 
as  the  animal  grows  there  is  a i-elative  increase  in 
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the  muscles  which  are  rich  in  potassium,  and  a 
diminution  in  the  cartilages  which  are  rich  in  sodium. 

Another  very  important  difference  is  the  percentage 
of  iron.  The  proportion  of  iron  in  the  ash  of  the 
newly  bom  animal  is  very  much  greater  than  in  the 
ash  of  the  mother’s  milk.  This  deficiency  of  iron  in 
the  milk  is  counteracted  by  the  young  animal  storing 
up  iron  in  its  liver  previous  to  its  birth.  Bunge  has 
found  that  the  percentage  of  iron  in  the  ash  of  animals 
of  the  same  litter  diminishes  with  the  increase  in  the 
growth  of  the  animal ; showing  that  this  previously 
stored  up  iron  is  required  to  make  up  for  the  de- 
ficiency of  iron  in  the  mother’s  milk. 

Sodium  Chloride. — There  is  a much  larger  pro- 
portion of  this  salt  in  cow's  milk  than  in  human  milk, 
so  much  so  that  it  is  not  necessary  to  add  common 
salt  to  cow’s  milk  in  artificial  feeding.  According  to 
Bunge  the  proportion  is  as  six  to  one.  The  addition 
of  salt  has,  however,  some  advantages.  It  acts  as  a 
stimulant  to  the  appetite,  and  increases  the  secretion 
of  hydrochloric  acid,  thus  assisting  in  digestion.  It 
aids  in  the  solution  of  globulins  in  the  blood ; this 
group  of  proteids  being  insoluble  in  distilled  water, 
but  soluble  in  dilute  saline  solutions.  When  added 
to  milk  it  diminishes  its  coagulability  with  rennet 
ferment  and  gastric  juice,  and  may  therefore  be  of 
advantage  in  artificial  feeding  of  infants  with  weak 
digestion. 

It  is  a curious  fact  that  all  carnivorous  animals,  and 
people  who  live  a nomad  life  on  a diet  consisting 
mainly  of  flesh,  retpiire  no  additional  salt  with  their 
food.  Herbivorous  animals,  and  people  who  live  on 
a vegetable  or  mixed  diet,  take  a considerable  quantity 
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of  salt,  in  proportion  to  the  amount  of  vegetable  food. 
Vegetable  food  contains  much  potassium  salt,  and  the 
sodium  salt  is  required  to  neutralise  its  effects.  It  is 
important,  therefore,  to  add  salt  to  the  diet  of  an 
infant  who  is  given  vegetable  food  with  its  dietr 
such  as  barley  water,  &c.  There  is  one  cereal  which 
contains  remarkably  little  potassium,  namely,  rice. 
It  contains  six  times  less  than  the  common  cereals, 
wheat,  oats  and  barley,  and  ten  to  thirty  times  less 
than  the  leguminosae  and  potato.  The  latter  vegetable 
contains  a very  large  amount  of  potassium  salts. 

Iron. — Both  human  and  cow’s  milk  contain  a very 
small  proportion,  0^003  per  cent,  of  the  dry  solids. 
Hence,  when  cow’s  milk  is  diluted,  the  percentage  of 
iron  is  reduced  below  that  present  in  human  milk. 
The  iron  exists  in  the  milk  in  the  form  of  organic 
compounds. 

Deficiency  of  iron  in  the  food  of  hand-fed  babies 
may  produce  anaemia  and  debility.  To  guard  against 
this  iron  must  be  given  by  the  mouth  and.  seeing  that 
normally  it  is  taken  in  the  form  of  organic  compounds, 
it  is  better  to  administer  it  in  this  form  rather  than 
give  inorganic  preparations.  It  is  doubtful  whether 
iron  introduced  in  the  form  of  inorganic  salts  can 
be  converted  into  haemoglobin  by  synthesis.  Organic 
ferruginous  combinations  exist  in  yolk  of  egg  in  the 
form  of  nucleo-albumins.  In  yolk  of  egg  are  food 
materials  containing  all  the  ingredients  necessaiy  for 
the  development  of  the  foetal  chick,  and  analysis 
shows  that  it  contains  a considerable  quantity  of 
iron,  0’04  per  cent,  of  the  dried  solids.  The  addition 
of  this,  boiled  or  unboiled,  will  probably  be  quite 
sufficient  to  remedy  the  deficiency  of  iron  in  the  food. 
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and  will  also  provide  other  easily  digestible  nutrient 
principles. 

In  blood  and  raw  meat  juice  iron  is  contained  in 
considerable  quantity  in  the  form  of  haemoglobin.  In 
this  combination  the  iron  is  more  firmly  held  than  in 
the  nucleo-albuminous  compound  present  in  the  yolk 
°f  egg.  Nevertheless,  raw  meat  juice  or  the  red  gravy 
of  undercooked  meat  is  a valuable  addition  to  the  diet 
for  the  prevention  or  cure  of  anaemia.  After  the  age 
of  one  year  potatoes,  containing  o-C>42  per  cent,  of  iron 
in  the  dried  solids,  can  be  added  to  the  diet.  About 
0 02  per  cent,  of  iron  is  present  in  lean  meat,  cereals, 
and  leguminosae,  such  as  wheat  and  peas. 

Lime. — In  human  milk  0’0243  per  cent,  is  present, 
in  cow’s  milk  1*51  per  cent,  and  in  yolk  of  egg  038 
per  cent.  Meat,  cereals,  and  legumiuosaa,  contain  a 
much  smaller  proportion,  and  it  is  doubtful  whether 
a child  brought  up  on  a diet  devoid  of  milk,  would 
obtain  the  amount  of  lime  requisite  for  the  proper 
development  of  its  bones. 

It  is  uncertain  if  this  salt  can  be  absorbed  except  in 
the  form  of  organic  compounds,  and  it  is  exceedingly 
improbable  that  it  is  absorbed,  dissolved  in  water. 
There  is  no  evidence  that  water,  rich  in  lime  salts, 
has  any  value  whatever  in  the  prevention  of  rickets. 
Lime  water,  in  saturated  solution,  does  not  contain 
as  much  lime  as  cow’s  milk ; consequently  the  addition 
of  this  fluid  to  milk  can  exert  no  influence,  except  by 
virtue  of  its  alkalinity.  Lime  is  more  soluble  in  cold 
than  in  hot  water.  When  the  lime  water  is  warmed 
by  adding  it  to  hot  milk,  some  of  the  salt  is  pre- 
cipitated. The  lime  salts  in  milk  are  rendered  more 
insoluble  by  prolonged  heat,  as  in  sterilisation. 
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Phosphorus. — This  salt  is  of  the  utmost  im- 
portance in  the  formation  of  the  bones,  and  probably 
in  the  prevention  of  rickets  ; so  much  so  that  in  recent 
years  it  has  been  prescribed  for  rickets  and,  according 
to  some  observers,  with  considerable  success.  As  a 
rule  it  is  given  with  cod-liver  oil,  and  at  the  same 
time  careful  attention  is  paid  to  diet  and  hygiene,  so 
it  is  extremely  doubtful  that  the  good  effects  noticed 
have  been  due  to  the  phosphorus.  Six  times  as  much 
is  present  in  lean  beef,  yolk  of  egg,  and  cow’s  milk,  as 
is  found  in  human  milk.  Cereals,  leguminosas,  and 
potatoes,  contain  considerably  more  phosphorus  than 
human  milk.  Lecithin  and  nuclein  are  bodies  con- 
taining phosphorus,  and  are  found  in  considerable 
quantities  in  nervous  tissues  and  ova.  It  is  not  known 
whether  they  are  absorbed  and  digested,  but  it  is 
certainly  harmless  to  give  calves’  brains  and  hard 
roes  of  fish  to  children.  The  large  amount  of  phos- 
phorus present  in  cow’s  milk  indicates  that  dilution 
to  the  extent  usually  practised  will  not  render  the 
supply  of  this  salt  deficient.  If  it  is  thought  that 
more  is  required,  it  is  much  simpler  to  administer 
the  salt  in  the  form  of  yolk  of  egg  than  in  the  form 
of  inorganic  compounds,  and  in  all  probability  this  is 
better  digested  and  assimilated. 

The  Composition  of  an  Infant’s  Diet.— -In 
several  respects  this  differs  from  the  diet  of  an  adult. 
The  proportion  of  the  different  constituents  to  each 
other  and  to  the  body  weight  is  different.  The  re- 
quirements of  an  adult  diet  are  variously  estimated 
by  physiologists.  For  the  purposes  of  reference  and 
comparison  the  best  known  estimations  are  given  in  the 
following  table : 
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TABLE  VII. 

Constituent s of  an  Average  Ailnlt  Diet. 


Von  Ranke. 

Moleschott. 

l’ettenkofer 
and  Voit. 

Waller  (for  a 
man  of  70 
kilos,  weight). 

! Grammes. 
Proteid  . 100 

Fat  . . 100 

Carbohy-  j 
drate  . ) 

Salts  . 25 

Water  . 2600 

Grammes. 

120 

90 

330 

20 

2800 

Grammes. 

118-137 

5°-H7 

352-5oo 

2016 

Gms.  Per  ct. 
140  or  0*2 
105  „ 0-15 

420  „ o-6 

35  »,  0-05 

2100  

ro 

solid  food. 

Moleschott’s  diet  yields  i8'88  grms.  of  nitrogen  and 
28 1 ‘20  grms.  of  carbon.  Von  Ranke's  diet  yields  15-5 
gms.  of  nitrogen  and  225  gms.  of  carbon.  Waller’s 
diet  is  more  liberal  with  each  element  of  food : he 
calculates  roughly  that  a man  in  full  work  requires 
an  amount  of  food  equal  to  about  5 per  cent,  of  his 
body  weight. 

An  infant’s  diet  may  be  estimated  as  follows. 
Allowing  that  a healthy  infant,  aged  six  months,  takes 
a litre  of  milk  daily  and  calculating  from  Leeds’ 
average  analysis  of  human  milk,  the  composition  of  an 
infant’s  diet  at  this  age  will  be : 

TABLE  VIII. 

Diet  of  an  Infant  agcl  Six  Months,  Weight  67  kilogrammes. 


Proteid  . 

Grammes. 

20 

Fat  . 

. 40 

Carbohydrate . 

• 70 

Salts 

. 2 

Water 

. 868 
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On  comparing  this  with  the  adult  diet  it  is  seen  that 
the  infant  recpiires  a much  more  liberal  supply  of  each 
of  the  constituents  of  the  ordinary  diet  in  proportion  to 
its  weight,  and  a much  more  liberal  supply  of  fat  and 
water,  compared  with  its  need  for  proteids. 

Halliburton  estimates  the  needs  of  an  infant  under  a 
year  and  a half  old  as  20-36  grms.  of  proteid,  30-45 
grms.  of  fat,  and  60-90  grms.  of  carbohydrate.  At 
present  it  is  impossible  to  give  more  definite  figures, 
and  it  must  be  remembered  that  the  requirements  of 
the  individual  child  may  vary  to  some  extent  from  the 
average.  In  regard  to  proteid,  Waller  has  pointed  out 
that  in  proportion  to  body  weight  the  amount  required 
by  the  infant  is  greater  than  that  required  by  the  adult, 
but  that  in  proportion  to  body  surface  the  amount  is 
approximately  the  same.  Body  surface  is  therefore  a 
better  proportional  indicator  than  body  weight. 


CHAPTER  V. 


THE  MANAGEMENT  OF  BREAST 
FEEDING. 

This  part  of  the  subject  must  be  considered  from  two 
points  of  view — viz.,  benefit  to  the  child  and  the  preven- 
tion of  any  deleterious  effect  on  the  mother.  In  the 
present  chapter  the  infant  is  chiefly,  but  not  entirely, 
considered,  and  the  contra-indications  to  breast-feeding 
will  be  dealt  with  subsecjuently.  On  the  due  appreciation 
of  the  management  of  the  natural  method  of  feeding 
infants  depends  the  health  of  many  a child  ; and  with 
such  knowledge  it  will  be  found  practicable  to  bring  up 
many  children  on  the  breast,  who  would  otherwise  be 
weaned  unnecessarily  to  their  great  disadvantage. 

The  early  application  of  the  Child  to  the 
Breast. — Let  the  child  be  put  to  the  breast  as  soon 
after  birth  as  the  mother  has  recovered  somewhat  from 
the  fatigue  of  labour,  probably  in  a few  hours’  time. 
Several  advantages  are  gained  by  such  a mode  of  pro- 
cedure. In  the  first  place  the  excitation  of  the  nipple 
reflexly  induces  uterine  contractions  and  so  diminishes 
the  liability  to  post-partum  haemorrhage.  Secondly,  the 
child  has  an  opportunity  of  drawing  out  the  nipples  if 
they  are  at  all  small  or  retracted.  In  a few  days  the 
swelling  of  the  breasts  caused  by  the  rapid  formation 
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of  milk,  usually  occurring  on  the  third  day,  may  make 
tlie  nipples  so  depressed  below  the  level  of  the  surround- 
ing tissues  as  to  render  it  difficult  or  even  impossible 
for  the  child  to  get  hold  of  them.  Thirdly,  a small 
amount  of  thin  watery  colostrum  is  obtained  by  the 
infaut.  This  fluid  has  a certain  nutritive  value,  some- 
times sufficient  to  enable  the  child  to  gain  weight  from 
its  birth.  It  also  has  a valuable  laxative  action  and 
assists  in  the  expulsion  of  the  meconium.  It  is  abso- 
lutely unnecessary,  and  often  decidedly  injurious,  to 
give  the  newly  born  iufant  castor  oil  or  any  other 
purgative  drug,  or  that  concoction  of  butter  and  brown 
sugar  which  is  frequently  the  first  food  the  child  makes 
acquaintance  with  after  its  introduction  into  the  world. 
Such  treatment  may  form  the  starting-point  of  trouble- 
some gastric  and  enteric  disturbance,  which  may  even 
end  fatally.  Fourthly,  the  withdrawal  of  a small  amount 
of  fluid  may  relieve  the  mother,  should  she  suffer  from 
painful  distension  of  the  breasts.  Finally,  the  irritation 
of  the  nipple  produced  by  sucking  stimulates  the  secre- 
tion of  milk. 

No  Artificial  Food. — Nothing,  not  even  milk  and 
water,  is  to  be  given.  Seeing  that  the  secretion  of  milk 
is  not  established  before  the  third  day  it  is  evident 
that  no  food,  other  than  the  colostrum  obtained  from 
the  breasts,  is  required  before  that  time.  Food  given 
diminishes  the  activity  of  suckling  and  the  consequent 
stimulation  of  milk  production.  Usually  on  the  fourth 
day  milk  is  secreted  in  abundance  and  regular  lactation 
commences.  Boiled  cooled  water  may  be  given  with 
advantage  in  the  intervals  between  the  nursings.  If 
after  the  third  day  the  supply  of  milk  is  insufficient  for 
the  requirements  of  the  child,  it  may  be  supplemented 
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by  giving  a little  cow’s  milk  or  cream,  diluted  with 
water  and  sweetened  with,  milk-sugar  or  cane-sugar. 
The  mode  of  preparation  of  this  mixture  will  be  referred 
to  later.  In  such  circumstances  the  child  should  be  fed 
every  two  hours,  being  put  to  the  breast  and  given  a 
small  quantity  of  the  mixture  alternately.  In  the  case 
of  very  weakly  infants  a little  food  must  be  given  even 
during  the  first  three  days  of  life.  A teaspoonful  or  two 
of  a five  per  cent,  solution  of  milk-sugar  is  the  most 
suitable  at  this  time.  Such  extra  feeding  is  very  rarely 
necessary  aud  should  only  be  given  under  medical  advice 
and  supervision. 

Premature  infants  almost  always  require  artificial  food 
from  birth,  partly  on  account  of  extreme  feebleness  and 
inanition,  partly  because  the  child  may  not  have 
sufficient  strength  to  obtain  its  natural  supply  of  food, 
and  partly  because  the  secretion  of  milk  may  not  be 
quickly  established. 

The  Method  of  Suckling. — In  applying  the  child 
to  the  breast  a definite  method  must  be  employed  and 
certain  precautions  observed.  The  child  should  be  held 
partially  on  its  side,  on  the  right  or  left  arm  of  the 
mother,  according  as  it  is  fed  from  the  right  or  left 
breast,  and  the  mother  must  bend  her  body  somewhat 
forward  so  that  the  nipple  may  fall  easily  into  the 
infant’s  mouth.  The  breast  must  be  steadied  by  means 
of  the  index  and  middle  fingers  of  the  disengaged  hand, 
placed  above  and  below  the  nipple.  Sometimes  the 
milk  flows  too  freely  and  the  child,  taking  it  down  in 
big  gulps  and  too  quickly,  is  liable  to  vomit  it  up  again. 
This  complication  can  be  very  easily  remedied  by  a little 
suitably  applied  pressure  with  the  supporting  fingers. 
If  the  milk  flows  with  difficulty  and  the  child  cannot 
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draw  it,  a little  gentle  pressure  on  the  breast  will  assist 
the  flow. 

The  Duration  of  each  Nursing. — No  hard-and- 
fast  rule  can  be  laid  down  as  to  how  long-  the  child 
should  be  kept  at  the  breast  for  each  meal.  The  time 
varies  with  the  strength  of  the  child,  the  rapidity  of 
suckling,  and  the  quantity  and  quality  of  the  milk.  A 
healthy  child  taking  milk  from  a full  breast  may  nurse 
until  satisfied.  It  should  be  kept  awake  until  it  is 
satisfied  and  not  allowed  to  go  to  sleep  with  the  nipple 
in  its  mouth.  The  usual  duration  of  each  nursing  is 
from  ten  to  twenty  minutes. 

The  Frequency  of  Nursing. — During  the  first 
few  days  after  birth  the  infant  may  be  put  to  the  breast 
every  two  hours  while  the  mother  is  awake,  or  if  a very 
feeble  babe  as  often  as  every  hour  and  a half.  When 
the  secretion  of  milk  is  fully  established  the  frequency 
of  suckling  may  be  lessened,  as  in  the  accompanying- 
table.  (Table  IX.  p.  52.)  Some  infants  will  require  feed- 
ing less  frequently,  but  very  great  circumspection  must  be 
employed  in  lengthening  the  intervals  and  even  more  in 
shortening-  them.  It  is  a very  common  custom  to  give 
the  child  the  breast  whenever  it  cries,  on  the  assump- 
tion that  the  child’s  cry  indicates  hunger.  Too  much 
stress  cannot  be  laid  upon  the  importance  of  making 
the  mother  understand  that  much  more  often  the  cry  is 
due  to  the  pain  of  indigestion,  caused  by  the  indigestible 
character  of  the  milk,  and  that  this  quality  of  the  milk 
is  induced  by  too  frequent  nursing.  The  pain  of  indi- 
gestion can  be  relieved  by  the  administration  of  any 
warm  fluid,  such  as  breast-milk  or  hot  water,  but  the 
warm  milk  only  gives  relief  by  virtue  of  its  warmth  and 
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by  introducing  more  indigestible  matter,  induces  fresh 
colic  in  a very  short  time. 

TABLE  IX. 


Time  Table  for  Breast  Feeding. 


Age  1-4  weeks. 

Age  1-2  months. 

Age  2-9  months. 

5-0  A.M. 

5.0  A.M. 

5.0  A.M. 

7-o  „ 

7-30  „ 

S.o  ,, 

9.0  „ 

10.0  „ 

11. 0 „ 

n. 0 „ 

12.30  P.M. 

2.0  P.M. 

1.0  P.M. 

3-o  ,, 

5-o  „ 

3-0  „ 

5-3°  .. 

S.o  „ 

5-0  „ 

S.o  „ 

11. 0 „ 

70  „ 

10.30  „ 

9-o  „ 

11.0  ,, 

Occasionally  with  very  feeble  infants  it  is  necessary 
to  allow  the  breast  to  be  given  once  during  the  six 
hours’  interval  at  night,  and  still  more  rarely  iu  the 
case  of  very  vigorous  children  with  active  digestive 
organs.  During  the  later  months  of  lactation  the  5.0  A.M. 
nursing  may  be  omitted  if  the  child  sleep  soundly 
until  later. 

Some  infants  do  not  require  feeding  as  often.  I 
have  met  with  a few  who  have  progressed  perfectly 
satisfactorily  on  five  feeds  a day,  at  intervals  of  four 
hours,  from  five  in  the  morning  to  nine  at  night,  sleep- 
ing soundly  for  eight  hours  every  night.  Such  cases 
are  rather  exceptional,  but  illustrate  the  necessity  of 
not  holding  to  a hard-and-fast  rule,  although  it  applies 
to  the  large  majority  of  infants. 

Regularity  in  Feeding. — This  is  found  in  prac- 
tice to  be  a matter  of  the  utmost  importance  to 
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successful  breast-feeding.  If  tlie  duration  of  the 
intervals  is  irregular,  both  the  quantity  and  the  quality 
of  the  milk  vary  considerably.  Too  frequent  feeding 
stimulates  the  cells  of  the  mammary  glands  to  ex- 
cessive activity.  The  result  of  this  is,  as  will  be  shown 
later,  that  the  milk  is  altered  in  composition,  the  per- 
centage of  proteid  being  increased  and  the  milk  ren- 
dered indigestible.  Besides  this  drawback,  the  child’s 
stomach  is  not  allowed  sufficient  time  for  the  digestion 
of  its  contents  if  it  is  refilled  too  often. 

With  a little  patience  the  child  can  be  accustomed  to 
being  fed  at  fixed  times  and  will  wake  up  for  its  meals 
with  the  regularity  of  clockwork.  It  can  also  be 
accustomed  to  sleeping  through  the  six  hours’  interval 
at  night,  and  the  mother  is  thus  enabled  to  get  a good 
night’s  rest.  An  interval  of  six  hours  is  of  advantage 
to  the  infant,  by  giving  its  digestive  apparatus  a period 
of  quiet. 

Sometimes  the  objection  is  raised  that  the  child  is 
asleep  when  its  meal  is  due  and  that  it  cannot  be 
awoke  and  kept  awake  sufficiently  for  it  to  take  a 
proper  meal.  Consequently  it  awakes  again  hungry  in 
about  an  hour.  It  is  certainly  advisable,  if  the  child  is 
asleep  when  the  breast  is  due,  to  awake  it  rather  than 
allow  the  interval  between  the  feeds  to  be  prolonged. 
If  the  child  cannot  be  kept  awake,  care  must  be  taken 
not  to  allow  it  to  suck  for  as  long  a time  at  subsequent 
nursings,  and  it  will  then  wake  up  hungry  at  the  time 
when  its  meal  is  due.  Both  the  child  and  the 
mammary  glands  should  be  trained  to  exact  regularity. 
When  the  interval  is  prolonged,  whether  on  account  of 
the  child  sleeping  or  for  other  reasons,  the  amount  of 
milk  secreted  is  increased  and  the  child,  when  it  does 
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take  the  breast,  is  very  hungry ; consequently  it  sucks 
greedily  and  rapidly  fills  or  overfills  its  stomach,  and 
then  is  either  sick  or  gets  an  attack  of  indigestion.  In 
some  cases  these  very  sleepy  infants  need  not  be  fed 
more  often  than  once  in  four  hours. 

At  night-time  the  child  should  sleep  in  its  cot  by  the 
side  of  its  nurse  and  not  in  the  same  room  as  the 
mother,  if  a nurse  is  available.  The  mother  might  be 
disturbed  in  the  night  by  the  child’s  cries,  and  the 
temptation  to  give  the  breast  to  stop  the  cries  is  almost 
irresistible  and  likely  to  be  encouraged  by  the  unfortu- 
nate tired  husband. 

The  Duration  of  Breast-feeding. — Provided 
that  the  mother  is  perfectly  healthy  and  strong,  that 
the  secretion  of  milk  is  sufficient  for  the  wants  of  the 
child,  and  that  the  milk  is  of  such  a quality  as  can  be 
readily  digested  and  assimilated  by  the  child  and  also 
sufficiently  nutritious,  suckling  may  be  continued  for 
nine  months  and  partial  suckling  for  twelve  months. 
Except  under  special  medical  advice,  breast-feeding 
should  never  be  continued  beyond  twelve  months,  and 
usually  it  is  advisable  to  discontinue  it  at  the  end  of  ten 
months. 

Lactation  is  a normal  physiological  process,  and  it  is 
comparatively  uncommon  for  a mother  to  be  unable  to 
suckle  her  child  during,  at  any  rate,  the  first  few 
months  of  its  life.  The  younger  the  infant  the  greater 
is  the  importance  of  breast-feeding.  Milk  iu  some 
respects  may  be  spoken  of  as  a living  fluid  and  differs 
from  the  artificial  mixtures  given  to  replace  iijb,  in  that, 
as  a result  of  the  heat  to  which  they  are  subjected, 
they  are  converted  into  dead  fluid.  Artificial  mixtures 
will  not  therefore  have  the  same  nutrient  value  as 
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freshly  secreted  human  milk  of  the  same  chemical 
composition.  If  artificial  feeding  is  required  it  should 
be  postponed  as  long  as  possible.  By  the  fourth  or 
fifth  month  the  child’s  stomach  becomes  more  fully 
developed  as  a receptacle  for  food  and  its  digestive 
powers  are  stronger. 

Frequently  from  various  causes  the  mother’s  milk 
becomes  unsuitable.  This  can  often  be  remedied  by" 
alteration  in  the  diet,  in  the  mode  of  life,  or  in  the 
frequency  of  nursing. 

Unduly  prolonged  suckling  is  injurious  to  both 
mother  and  child.  To  the  mother,  on  account  of  the 
prolonged  drain  on  the  system,  with  its  resulting  head- 
ache, anaemia,  debility,  muscular  pains  and  increased 
susceptibility  to  disease ; to  the  child,  because  of  the 
deteriorated  quality  of  the  milk  and  the  consequent 
insufficiency  of  its  diet.  Among  the  lower  classes  it  is 
by  no  means  uncommon  for  the  child  to  be  suckled  for 
two  years,  sometimes  even  two  and  a half  or  three 
years.  This  is  largely  due  to  the  prevalent  idea  that 
conception  does  not  occur  while  the  child  is  at  the 
breast,  whereas  it  often  happens  that  the  mother  con- 
ceives again  two  or  three  months  after  delivery, 
although  she  is  suckling. 

According  to  the  most  recent  observations  on  this  sub- 
ject by  Dr.  Remfry,  impregnation  does  not  take  plaec 
so  readily  during  lactation  as  at  other  times,  but  this  is 
not  true  to  such  an  extent  as  has  been  imagined. 

TABLE  X. 

The  Occurrence  of  Impregnation  while  Suckling  (Remfby). 

Amenorrhoea  is  present  in  . -57  per  cent. 

Catamenia  return  in  . . . 43  „ 

Regularity  is  pi esent  in  . . . 2D  ,, 


56 


THE  FEEDING  OF  INFANTS. 


Chances  of  Impregnation. 


If  amenorrhcea  is  present 
If  the  catamenia  return 


. 6 in  ioo 

. 60  in  ioo 


The  more  Regular  the  Woman  the  greater 
the  Chance  of  Impregnation.  — These  results 
show  that  suckling  women  can  conceive  although  the 
catamenia  have  not  returned ; that,  to  a certain  extent, 
suckling  women  are  less  liable  to  conceive,  seeing  that 
amenorrhcea  is  present  in  more  than  half ; that  the 
return  of  the  menses  is  the  best  indication  that  the 
mother  may  again  conceive,  and  that  under  such  cir- 
cumstances the  continuation  of  suckling  has  probably 
no  effect  in  preventing  impregnation. 

The  Disadvantages  of  Breast-feeding. — These 
are  mainly  dependent  on  causes  already  referred  to. 
Prominent  among  them  are  gastric  disturbance  and 
irritation  in  the  infant,  due  to  irregularity  in  feeding; 
colic,  due  to  milk  too  rich  in  proteid  matter,  and  other 
disturbances  due  to  the  various  causes  which  induce 
altered  conditions  of  the  milk.  It  must  be  remembered 
that  easily  digested  breast-milk  is  not  always  suffi- 
ciently nutritious  for  the  child,  by  reason  of  its  too 
small  percentage  of  solid  constituents,  and,  on  the 
other  hand,  that  milk  too  rich  in  solids  may  be  very 
nutritious  and  yet  not  easily  digestible.  If  the  inter- 
vals between  the  nursings  are  too  prolonged  the  milk 
becomes  poor  in  solids  ; if  too  much  shortened,  the 
percentage  of  solids  is  increased  and  the  proportion  of 
water  diminished.  What  many  mothers  find  the  chief 
objection  to  bringing  the  child  up  on  the  breast  is  the 
necessary  interference  with  their  amusements  and 
pleasures  ; their  whole  life  must  be  governed  by  the 
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requirements  of  the  infant  for  the  time  being.  The 
excitement  of  a theatre  or  the  digestive  exertions  of  a 
dinner-party  may  he  quite  sufficient  to  render  the 
breast-milk,  for  the  time  being,  indigestible  or  in- 
sufficient in  quantity.  The  temptation  to  advance  the 
time  for  the  nursing  in  order  to  get  out  in  proper 
time  and  to  postpone  the  time  for  the  next  meal  in 
order  to  prolong  the  period  of  entertainment  is  readily, 
if  not  unavoidably,  yielded  to.  It  cannot  too  forcibly 
be  insisted  upon  that  one  lapse  from  virtue  in  this 
direction  may  lay  the  foundation  of  troublesome 
digestive  disturbance  or  diarrhoea.  It  is  mainly  due  to 
this  cause  that  the  women  of  the  upper  classes  so 
rarely  bring  their  children  up  at  the  breast  and  give 
them  the  advantage  of  a thoroughly  healthy  start  in 
life. 


CHAPTER  VI. 


THE  CHARACTERS  AND  COMPOSITION 
OF  HUMAN  MILK. 

Human  milk  is  a thin,  watery,  bluish-white,  alkaline, 
sterile  fluid,  with  a sweet  taste  and  a peculiar  odour. 

The  specific  gravity  ranges  between  1030  and  1035, 
generally  1031.  Monti  took  the  specific  gravity  of  the 
milk  of  a large  number  of  women.  He  obtained 
10  to  20  cc.  of  milk  immediately  after  suckling,  put  it 
in  a glass  tube  warmed  to  150  C.  and  floated  in  it 
Quevenne’s  Lactodensimeter.  The  specific  gravity 
ranged  between  1030  and  1034.  Milk  obtained  at  this 
period  of  nursing  is  of  the  nature  of  strippings  ( vide 
p.  79)  and  rich  in  fat.  Monti’s  results  may  there- 
fore be  rather  below  the  average.  Ordinary  variations 
in  the  specific  gravity  depend  upon  the  proportions 
of  the  different  constituents.  An  excess  of  proteids, 
sugar  or  salts,  will  raise  it ; an  excess  of  fat  will  lower 
it.  As  a matter  of  fact,  the  amount  of  sugar  and  salts 
varies  only  within  small  limits,  the  difference  iu  the 
quality  of  the  milk  depending  chiefly  on  the  proportions 
of  fat  and  proteid.  Hence,  by  estimating  the  specific 
gravity  and  the  percentage  of  fat,  a very  fair  estimate 
of  the  quality  of  the  milk  can  be  arrived  at.  Monti 
considers  that  milk  containing  3 to  5 per  cent,  of  fat  and 
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having  a specific  gravity  of  1030-1035  is  good  and 
useful  for  the  child.  Cases  in  which  the  milk  is  of  high 
specific  gravity  and  the  percentage  of  fat  low  do  not 
thrive,  and  this  no  doubt  is  due  to  too  high  a percentage 
of  proteid. 

Morphological  Characters. — Microscopical  ex- 
amination shows  that  milk  consists  of  two  parts,  minute 
fat  globules  floating  in  a clear  fluid  or  plasma.  The  fat 
globules  vary  in  size  from  o-OOOI5  to  0-005  millimetres 
in  diameter.  They  are  usually  most  numerous  in  young, 
healthy,  well-nourished  women,  and  their  number  is  in 
direct  relation  to  their  size.  The  best  milk  contains  a 
medium  number  of  a medium  size,  and  the  worst  only  a 
small  number  of  a small  size.  The  fat  globules  do  not 
run  together,  milk  being  a perfect  emulsion,  but  remain 
suspended  in  the  plasma.  If  the  milk  is  allowed  to 
stand,  the  fat  globules  rise  to  the  surface  in  the  form  of 
cream.  The  number  of  these  globules  and  their  size 
are  the  only  indications,  after  the  colostrum  stage  is 
passed,  of  the  value  of  the  milk,  and  apart  from 
chemical  analysis,  or  at  any  rate  the  estimation  of  the 
specific  gravity  and  the  proportion  of  fat,  these  indica- 
tions are  not  of  much  value.  It  is  quite  impossible  from 
a mere  microscopical  examination  of  a specimen  of 
milk  to  say  whether  it  is  of  good  quality  and  suited  to 
the  particular  child. 

In  the  colostrum,  the  milk  first  secreted,  certain 
bodies,  called  colostrum  corpuscles,  are  found.  These 
are  cells,  epithelial  in  character,  from  the  acini  of  the 
gland,  containing  fat  globules  but  not  yet  disintegrated. 
These  cells  disappear  more  quickly  from  the  milk  of 
women  who  have  had  many  children  than  from 
the  milk  of  a primipara.  Bad  health  and  puerperal 
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conditions  may  retard  their  disappearance  or  may  cause 
their  reappearance,  and  in  many  cases  they  reappear  at 
the  commencement  of  the  involution  of  the  gland,  that 
is,  at  about  the  tenth  month. 

In  composition  human  milk  resembles  the  mammary 
secretion  of  other  animals  ; the  same  food  stuffs  are 
present  in  all,  but  the  proportions  differ  considerably. 
These  constituents  are  water,  proteids  in  the  form  of 
caseinogen  and  lact-albumin,  carbohydrate  in  the  form 
of  lactose  or  milk  sugar,  fat,  and  various  salts.  It  also 
contains  small  quantites  of  lecithin,  cholesterin  and 
neurin. 

Other  proteids  have  been  described  by  various 
observers  as  present  in  milk,  namely,  peptones,  lacto- 
globulin,  whey  proteid,  &c.  Possibly  these  substances 
owe  their  presence  to  the  methods  of  analysis  and,  so 
far,  the  evidence  in  their  favour  is  insufficient.  Even 
if  present,  their  quantity  is  so  small  as  to  warrant 
their  being  neglected  in  connection  with  our  present 
subject. 

To  Obtain  a Sample  for  Analysis. — For  this 
purpose  a breast-pump  must  be  employed.  The  kind 
most  commonly  in  use  consists  of  a glass  bulb  with  an 
opening  at  the  smaller  end  to  which  a short  indiarubber 
tube  is  fixed,  and  a lateral  opening,  into  which  is  welded 
a piece  of  glass  of  the  size  and  shape  of  a nipple  shield. 
To  the  end  of  the  rubber  tube  is  attached  a small  piece 
of  glass  tubing  or,  a much  better  arrangement,  a rubber 
ball-pump  with  its  valve  working  backward.  The 
latter  apparatus  is  more  suitable  for  the  production  of 
suction  than  the  former  which,  involving  the  use  of  the 
mouth,  ought  never  to  be  employed.  Whichever  form 
of  breast-pump  is  used  the  most  scrupulous  cleanliness 


THE  COMPOSITION  OF  HUMAN  MILK.  6 1 

must  be  insisted  on,  both  the  nipple  and  breast  and 
the  whole  apparatus  being  previously  washed  with  some 
antiseptic  solution,  such  as  boracic  acid,  one  teaspoonful 
to  half  a pint  of  hot  water.  If  the  apparatus  has  been 
previously  used  it  must  be  well  washed  in  hot  soda  and 
water. 

The  use  of  the  pump  should  cause  little  or  no  pain. 
Care  must  be  taken  to  get  a pump  suitable  to  the 
individual  case,  and  to  use  very  gentle  suction  action  in 
drawing  off  the  milk.  With  proper  management  and 
cleanliness  no  evil  results  are  likely  to  ensue. 

The  sample  used  for  analysis  should  be  taken  from 
the  middle  of  the  nursing,  in  order  to  obtain  a fair 
average  specimen  of  the  whole  nursing.  The  milk  first 
poured  out  is  watery  and  poor  in  fat,  while  that 
obtained  at  the  end  is  rich  in  solids,  especially  fat.  It 
is  even  better,  if  possible,  to  obtain  the  whole  of  the 
nursing , but  it  is  curiously  difficult  to  empty  the  breast 
with  a breast-pump.  The  conclusions  drawn  from  an 
isolated  partial  sample  are  of  comparatively  little  value, 
and  the  great  discrepancies  in  the  analyses  quoted 
below  are  partially  due  to  this  factor. 

The  Methods  of  Analysis.— A complete  quanti- 
tative analysis  must  be  made  according  to  the  methods 
employed  in  the  analysis  of  cow’s  milk,  described 
subsequently.  A simple  approximate  clinical  examina- 
tion can  be  made  according  to  the  method  of  Dr.  L.  E. 
Holt,  of  New  York,  described  by  Rotcli  in  his  work  on 
“ The  Hygienic  and  Medical  Treatment  of  Children.” 
Holt  only  claims  that  he  obtains  a fairly  accurate 
knowledge  of  the  percentages  of  the  different  con- 
stituents and  only  recommends  the  method  when  a 
more  complete  analysis  is  not  available.  His  results 
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are  based  upon  the  examination  of  a large  number  of 
specimens  of  milk  and  on  the  following  well-known 
chemical  facts  : 

1.  That  the  specific  gravity  of  human  milk  varies 
between  1029  and  1032,  the  average  being  1031,  at 
yo°  F.  Abnormal  variations  occur  between  the  limits 
of  1017  and  1036.  An  increase  in  the  fat  lowers 
the  specific  gravity ; an  increase  in  the  other  solids 
raises  it. 

2.  That  the  salts  do  not  vary  much  in  their  amount 
in  ordinary  human  milk.  They  are  too  insignificant  in 
percentage  to  affect  the  specific  gravity,  and  in  the 
clinical  examination  of  milk  they  need  not  be 
considered. 

3.  That  the  proportion  of  the  sugar  is  nearly  con- 
stant in  human  milk  under  all  circumstances.  This 
point  has  been  emphasised  by  all  the  chemists  who 
have  made  milk  analyses. 

4.  That  in  striking  contrast  to  this  uniformity  in  the 
sugar  are  the  wide  variations  met  with  in  the  fat  and 
jrroteid,  as  is  shown  by  the  following  tables : 


TABLE  XI. 

Variations  in  Fat  in  Human  Milk  (Rotch). 

From  43  analyses  by  Leeds  . . . 2-ii  to  6 '89  per  cent. 


•1 


29 


Konig 
Chem.  Lab.  Coll.  Pliys.) 
and  Surg.,  N.  Y.  J 


171  to  7-60 
ri2  to  5.02 


TABLE  XII. 


Variations  in  Protcifh  in  Human  Milk  (Rotch). 


From  43  analyses  by  Leeds 
„ — ,,  Konig 

n 29  „ Chem.  Lab.  Coll.  Phys. 

and  Surg.,  N.  Y. 


0 85  to  4-86  per  cent. 
0-57  to  4-25  „ 

j no  to  3*62  „ 


29 
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5.  That  to  determine  the  composition  of  milk  we 
must  have  a knowledge  of  the  proportions  in  which  the 
two  elements  which  vary  most  widely,  namely  the 
proteids  and  the  fat.  are  present. 

6.  That  from  the  fact  that  the  proportion  of  sugar 
is  so  nearly  constant,  and  that  the  salts  are  iu.  such 
small  amounts,  we  may  for  clinical  purposes  consider 
the  specific  gravity  as  modified  solely  by  the  fat  and 
the  proteids. 

7.  That  there  is  no  known  method  of  determining 
directly  the  percentage  of  proteids  by  a clinical  examina- 
tion, and  that  a complete  chemical  analysis  by  an 
expert  is  the  only  one  than  can  be  accepted  as  accurate. 
It  is  possible,  however,  from  a knowledge  of  the  specific 
gravity  and  the  percentage  of  the  fat,  to  make  an 
approximate  calculation  in  regard  to  the  percentage  of 
the  proteids,  at  any  rate  sufficiently  close  to  determine 
whether  in  a given  case  they  are  nearly  normal,  or  in 
very  large  or  very  small  proportions. 

Examination  of  Milk  by  Holt’s  Method. — 
The  apparatus  needed  consists  of  a small  hydrometer, 
a pipette,  and  a glass-stoppered  cylinder,  graduated  in 
one  hundred  parts  and  holding  about  10  c.c.  The 
milk  should  be  freshly  pumped  from  the  breast,  and 
either  the  whole  nursing  or  the  middle  milk  taken  ; it 
must  be  handled  as  little  as  possible.  Half  an  ounce 
is  required  for  the  test. 

The  specific  gravity  is  taken  by  the  hydrometer. 

To  estimate  the  fat  the  glass  cylinder  is  filled  by 
means  of  the  pipette  to  the  upper  line  exactly.  The 
cylinder  is  then  stoppered  and  allowed  to  stand  for 
twenty-four  hours  at  a temperature  as  near  70°  F.  as 
practicable.  Generally  the  lower  limit  of  the  cream 
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becomes  sharply  defined  in  that  time,  if  not,  an 
additional  six  hours  may  be  allowed  before  reading  the 
percentage. 

By  comparing  the  percentage  of  cream  with  that  of 
the  fat,  as  determined  by  a chemical  analysis  of  the 
same  specimen,  it  has  been  found  that  the  ratio  of 
cream  to  fat  is  very  nearly  5 to  3,  and  for  clinical 
purposes  it  may  be  so  estimated. 

The  amount  of  proteid  can  then  be  estimated  from 
the  following  table : 


TABLE  XIII. 


Estimation  of  Proteid  in  Milk  (Holt). 


Data. 

Conclusion. 

Percentage  of  Cream.  Specific  Gravity. 

Amount  of  rroteicl. 

High — e.g.,  8-10  High— e.rj.,  1033-1034 

Low  —e.g.,  3-4  „ 1033-1034 

High  Low — e.i/.,  1027-1030 

Low  ,,  1027-1030 

High  percentage 
Nearly  normal 
Normal 
Deficient 

Holt  asserts  that  the  conclusions  drawn  from  this 
inode  of  examination  are  as  exact  as  those  obtained  by 
the  ordinary  examinations  of  urine. 

A very  large  number  of  chemical  estimations  of  the 
different  constituents  present  in  human  milk  have  been 
made  by  a considerable  number  of  observers.  One  very 
noteworthy  point  about  these  estimations  is  the  marked 
discrepancy  in  the  results  obtained  by  the  different 
chemists.  This  variation  affects  both  the  percentage 
of  proteids  and  of  sugar,  but,  as  has  been  shown  by 
A.  V.  Meigs,  there  is  comparatively  little  discrepancy  in 
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the  total  of  these  two  bodies.  This  indicates  that  the 
fault  lies  chiefly  in  the  methods  of  analysis  whereby 
the  proteids  are  separated  from  the  milk  sugar,  pre- 
vious to  the  separate  estimation  of  each  of  these  con- 
stituents. 

In  the  next  table  are  given  the  results  recorded  by  a 
large  number  of  observers  on  the  percentages  of  pro- 
teids and  sugar : 

TABLE  XIV. 


The  Percentage  of  Proteids  and  Sugar  in  Human  Mill;. 


Observer. 

Proteids. 

Sugar. 

Total. 

Remarks. 

Payen  . 

0-215 

8-805 

9-020 

• 

Doyere 

0-850 

7-310 

8160 

Hoffman 

1-030 

7-030 

8-o6o 

f 

Recently  published. 
An  average  from  43 

Meigs,  A.  V. 

I -046 

7-407 

8-453  j 

women,  35  white 
and  8 black. 

Quevenne 

1-050 

7310 

8-360 

Axel  Johan-) 
nessen  j 

I - 100 

4-670 

5-770  j 

An  average  from  25 
women.  1895. 

L’Heritier  . 

1-300 

7-800 

9-100 

Caseinogen  precipi- 

tated  by  acetic 
acid.  The  fluid 

evaporated  to 

Henri  and) 
Chevallier  J 

1-520 

6-500 

8.020  -< 

dryness,  and  the 
residue  inciner- 

ated.  The  loss  of 

Biel  . 

weight  was  taken 
to  represent  the 
amount  of  sugar. 

i‘63-3*i5 

5-79-6-61 

Lehmann 

1-700 

6-ooo 

7-700 

Kolesinsky  . 

1 860 

5720 

7-5So 

On  restricted  diet. 

Christenn  . 

1900 

5-950 

7-850 

( 

From  100  complete 

Pfeiffer 

1-944 

6-303 

8-247  j 

analyses  and  60 
of  proteid  or  fat 

( 

only. 

Leeds  . 

i‘995 

6-936 

8-931  | 

An  average  of  80 
analyses. 

Kolesinsky  . 

2*29  O 

5 -6oo 

7-890 

On  ordinary  diet. 

F. 


66 


THE  FEEDING  OF  INFANTS. 


TABLE  XIV. — (continued). 

The  Percentage  of  Proteids  and  Sugar  in  Human  Milk. 


Observer. 

Troteids. 

Sugar. 

Total. 

’ Luff  . 

2'350 

6390 

8-740 

Clemm  ) 

( 

6 065 

1 2th  dav  j 

2-91 1 

3-154 

Tidy 

2-950 

5-I36 

8"oS6 

Wvnter  1 

Blyth  / 
Haidlen 

3-070 

5-870 

0 1 

S-940  • 

3100 

4-300 

7*400 

Simon  , 

3430 

4 820 

8250 

Clemm 

3 533 

4-118 

1 

7-651 

Tidy  . 

3533 

4-624 

8157 

Clemm 
9th  day  j’ 

3-691 

4-29S 

7-989 

Dolan  and ) 
Wood  J 

3-603 

4-507 

8no  - 

Regnault 

3900 

4-900 

S800 

Vernoisandl 
Becquerel  1 

3-924 

4-364 

S-2S8  - 

Dolan  andl 
Wood  ; 

7-005 

1 92 1 

8-926 

Remarks. 


An  average  of  12 
analyses  made  for 
Cheadle. 


Including  01  per 
cent,  of  peptone. 

Alcohol  was  used 
to  precipitate  the 
proteid  and  would 
carry  down  some 
of  the  lactose  also. 


The  bestof  16  analy- 
ses. Proteids 
estimated  by  dif- 
ference. 

Average  of  89  analy- 
ses. The  method 
of  estimating 
sugar  was  unre- 
liable and  the  pro- 
teids were  estima- 
ted by  difference. 

From  16  analyses. 


Of  the  above  analyses  those  by  Meigs,  Leeds,  and 
Pfeiffer  were  carried  out  on  a large  number  of  women, 
and  are  the  most  recent  ones  of  value.  The  results 
obtained  by  Vernois  and  Beccjuerel  were  the  average  of 
89  analyses  and  were  published  in  1854  ; their  methods 
of  analysis  were  unreliable.  Luff’s  analyses  are  recent. 
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but  from  only  twelve  women.  Johannessen’s  results 
were  published  in  1895.  In  Meigs’  analyses  the  age  of 
the  child  suckling  varied  between  one  month  and 
twenty-four,  and  the  number  of  children  the  mother 
had  had  ranged  from  one  to  eighteen.  The  specimens 
of  milk  used  for  analysis  were  taken  at  different  periods 
of  lactation.  The  next  table  shows  the  variation, 
obtained  by  Meigs,  in  the  percentages  of  the  different 
constituents. 

TABLE  XV. 


The  Variations  in  the  Analyses  by  Meigs. 


Constituents. 

Lowest 

percentage. 

Highest 

percentage. 

Source. 

| 

Water  . 

83  *001 

S9‘°3«  { 

The  mixed  milk  of 
27  white  women.  1 

Proteids 

0729 

1 *268 

The  mixed  milk  of 

l 

( 

8 negro  women. 
The  milk  of  8 white 

Fat 

2*412 

9-045  ' 

women,  analysed 
separately. 

Sugar  . 

6*996 

7*704 

Ash 

0*098 

0*136 

The  milk  which  most  closely  resembled  his  average 
composition  was  obtained  from  two  women  of  the 
lower  classes. 


1.  Woman,  aged  thirty,  with  a child  fifteen  months 
old. 

2.  Woman,  aged  twenty-six,  with  her  third  child, 
twenty  months  old. 

It  is  strange  that  the  milk  at  such  a late  period  of 
lactation  should  be  of  average  equality.  Usually  at 
this  period  the  milk  is  thin  and  watery.  Probably 
Meigs’  results  are  under-estimated. 

The  most  reliable  averages  are  given  in  the  following 
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table.  Pfeiffer’s  results  were  obtained  from  one  hundred 
complete  analyses,  and  sixty  of  fat  and  proteid  only. 
Leeds’  results  represent  the  average  of  eighty  analyses 
of  the  milk  of  sixty  different  women,  of  different  ages 
and  nationalities,  and  at  different  periods  of  lactation. 
Meigs’  results  are  from  forty-three  different  women ; 
Axel  Johannessen’s  from  twenty-five  women,  and  are 
given  because  they  have  been  published  recently ; 
Luffs  represent  the  average  of  twelve  separate  com- 
plete analyses.  Rotch’s  table  represents  an  average 
deduced  from  the  results  obtained  by  various  chemists, 
such  as  Kiinig,  Forster,  Meigs,  Harrington  and  others. 

TABLE  XVI. 


Table  of  the  most  Reliable  Analyses  of  Human  Milk. 


Pfeiffer. 

Leeds. 

Meigs. 

JohauuesseD.  Luff. 

liotch. 

Water  . 

SS‘454 

86737 

87U63 

— 88-51 

87-88 

Solids  . 

1 1 -546 

13-263 

12-837 

II-49 

13-12 

Proteids  . 

1-944 

1-995 

1-046 

i-io  2-35 

1-2 

Fat  . 

3-107 

4U31 

4‘2S3 

3-21  2-41 

3-4 

Lactose  . 

6-303 

7-407 

4-67  6-39 

7 

Ash  . 

0-192 

0*201 

OIOI 

— 0-34 

0-2 

The  average  deduced  by  Rotch  represents  very 
fairly  the  composition  of  human  milk.  The  percentage 
of  proteid  more  commonly  approaches  the  higher  than 
the  lower  figure,  as  found  by  Pfeiffer  and  Leeds,  and 
the  proportion  of  lactose  is  estimated  at  rather  a high 
figure.  Meigs  and  Johannessen  appear  to  have  under- 
estimated, and  Luff  to  have  over-estimated  the  percent- 
age of  proteid  in  average  milk.  The  variation  in  the 
proportion  of  lactose  is  very  small  in  the  above  table 
of  average  results  (Table  XVI.),  if  Johannessen’s  low 
estimate  of  4-67  per  cent,  be  disregarded. 
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Few  chemists  have  estimated  the  proportions  of 
caseinogen  and  lact-albumin  separately,  the  two 
bodies  being  generally  grouped  together  under  the 
head  of  proteids  or  albuminoids.  Of  the  results  of 
separate  estimation  the  following  are  published  : 

TABLE  XVII. 


The  Relative  Percentages  of  Caseinogen  and  Pact- albumin. 


Observer. 

Caseinogen. 

Lact-albumin. 

Konig 

0-63 

131 

Lehmann  .... 

1 '2 

o’S 

1 Tolmatscheff 

I -28 

°'34 

Wynter  Blyth 

2 ‘40 

0-57 

1 Makris  .... 

i ‘8— 4 '8 

07-17 

Hirt  (quoted  by  Ashby  and  ) 
Wright)  . . . ) 

0-63 

1-50 

Human  milk  is  liable  to  vary  considerably  in 
different  women,  on  different  days,  and  at  different 
nursings  on  the  same  day.  The  variations  in  the 
samples  analysed  by  Meigs  have  been  already  quoted. 
Those  in  the  samples  examined  by  Leeds  are  also 
worth  referring  to. 


TABLE  XVIII. 


The  Variations  in  the  Constituents  of  Human  Milk  (Leeds). 


Constituents. 

Lowest 

percentage. 

Highest 

percentage. 

Average. 

• 

Water  .... 

83-21 

89-08 

S6737 

Solids  .... 

10-91 

16-66 

13-263 

Proteids 

0-83 

4-86 

1 "995 

Fat  .... 

2*11 

6-S9 

4'iS1 

Lactose 

5 '40 

7 '92 

6-936 

Ash  .... 

0-13 

°'37 

0'20I 

Specific  gravity 

I *0268 

i'0353 

1 '°3I3 

70 


THE  FEEDING  OF  INFANTS. 


Here  again  it  is  noticeable  that  the  variation  in  the 
proportions  of  proteid  and  fat  is  much  greater  than  the 
variation  in  the  amount  of  sugar. 

Although  milk  may  vary  considerably  in  the  per- 
centages of  its  constituents,  and  in  the  combination  of 
these  different  constituents,  all  such  milk  must  be 
regarded  as  normal  if  the  infant  who  takes  it  digests 
well  and  gains  weight.  Harrington  made  analyses  of 
the  milk  of  fourteen  women  whose  infants  were 
digesting  well  and  gaining  weight.  The  differences  in 
composition  are  shown  in  the  next  table.  In  one  case 
the  percentage  of  proteid  was  higher  than  the  ordinary 
percentage  present  in  cow’s  milk,  and  yet  the  child 
digested  the  milk  perfectly  well.  This  is  a very  good 
proof  that  we  must  not  condemn  any  specimen  of 
human  milk  as  unsuitable  to  the  particular  infant, 
unless  clinical  evidence  shows  that  it  cannot  be  digested 
by  that  child.  Some  infants  can  digest  a much  higher 
percentage  of  proteids  than  others. 

TABLE  XIX. 

Variations  in  the  Composition  of  well-diyested  Ilumun  JHUl: 
(Harrington). 


Constituents. 

Lowest 

percentage. 

Highest 

percentage. 

Water  .... 

8470 

89-68 

Solids  .... 

1032 

15-30 

Proteids 

i’o8 

4'I7 

Fat  .... 

202 

5-16 

Lactose 

5-68 

7'30 

Ash  .... 

012 

0’2I 

Remarks  on  the  above  Analyses.  — It  is 

evident  that  human  milk  is  a very  variable  fluid.  It 
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varies  according  to  the  individual  from  whom  it  is 
obtained,  according  to  the  portion  of  the  nursing,  and 
according  to  the  diet.  It  is  also  affected  by  emotional 
and  other  conditions,  such  as  irregularity  in  nursing. 

The  analysis  of  it  is  beset  with  many  difficulties. 
The  main  source  of  error  lies  in  the  estimation  of  the 
proteids  and  the  sugar  separately.  If  the  fat  and  the 
salts  are  estimated  and  the  remaining  constituents, 
proteid  and  lactose,  are  estimated  under  the  head  of 
“ solids  not  fat,”  the  results  are  fairly  constant. 

The  proportion  of  fat  ranges  between  3 and  4 per 
cent.,  and,  though  in  any  pai’ticular  case  the  percentage 
may  be  less  than  three,  the  average  of  2 vj.1,  obtained 
by  Luff  from  twelve  analyses,  appears  to  be  under- 
estimated. Meigs  and  Leeds  obtained  an  average  of 
over  4 per  cent,  from  the  results  of  the  analysis  of 
the  milk  of  over  a hundred  women.  Pfeiffer  gives  an 
average  of  over  3 per  cent,  from  the  results  of  160 
analyses.  The  average  percentage  of  lactose  may  be 
taken  to  range  between  6 and  7.  More  observations 
are  required  on  the  relative  proportions  of  caseinogen 
and  lact-albumin.  So  far,  all  that  can  be  asserted 
positively  is  that  the  proteid  coagulable  by  acid  is 
present  in  cow’s  milk  in  great  excess  compared  to  the 
uncoagulable  proteid,  and  that  in  human  milk  there  is 
more  coagulable  than  uncoagulable  proteid,  but  not  the 
same  relative  excess  as  in  cow’s  milk. 

Until  we  possess  more  analyses  of  the  relative  pro- 
portions of  these  two  constituents  it  will  be  difficult,  if 
not  absolutely  impossible,  to  prepare  from  cow’s  milk  a 
fluid  identical  in  composition  with  human  milk. 

The  Salts  in  Milk. — The  growing  infant  requires 
a considerable  amount  of  inorganic  salts  for  the 
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development  of  its  bones,  teeth  and  other  structures. 
The  most  recent  analysis  of  the  salts  in  human  milk  is 
that  given  by  Rotch  in  his  book,  previously  quoted. 
With  the  aid  of  numerous  assistants  he  collected  live 
and  a half  litres  of  human  milk.  This  large  amount 
was  reduced  to  its  mineral  constituents  and  analysed, 
by  Harrington  and  Kinnicutt,  with  the  following 
results : 

TABLE  XX. 

The  Ash  of  Human  Milk. 

Uncombined  carbon 071 

Chlorine 20- n 

•Sulphur 219 

Phosphoric  acid 1073 

Silica 070 

Carbonic  acid 7 97 

Iron  oxide  and  alumina  ....  0-40 

Lime 1569 

Magnesium  . . . . . . 1-92 

Potassium  .......  2477 

Sodium 9' 19 

Oxygen  (calculated)  .....  6"i6 


100-54 

TABLE  XXI. 

Composition  of  the  Ash  calculated  from  the  above  Analysis. 

Uncombined  carbon  .....  0-71 

Calcium  phosphate 25‘35 

Calcium  silicate . . . . . . 1 '35 

Calcium  sulphite  . . . . • 2'ii 

Calcium  oxide 1 72 

Magnesium  oxide t'91 

Potassium  carbonate 24'93 

Potassium  sulphite  . . • • .8-04 

Potassium  chloride 12-80 

Sodium  chloride 23'r3 

Iron  oxide  and  alumina  ....  0-40 


102-45 
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The  relative  proportions  of  the  salts  as  they  occur  in 
the  milk,  may  be  calculated  from  the  above  analysis,  as 
follows  : 


TABLE  XXII. 


Calcium  phosphate 23  '87 

Calcium  silicate 1 '27 

Calcium  sulphate 2^25 

Calcium  carbonate 2 ’85 

Magnesium  carbonate  . . . -377 

Potassium  carbonate 23  '47 

Potassium  sulphate 8 '33 

Potassium  chloride i2'o5 

Sodium  chloride 2177 

Iron  oxide  and  alumina  ....  077 


IOCTOO 


The  chief  differences  between  this  analysis  and  all 
previous  ones  are  as  follows  : 

1.  The  phosphoric  acid  is  less  than  half  as  much  as 
previously  reported. 

2.  The  magnesium  is  also  less  than  half  as  much. 

3.  Silica  and  alumina  are  present.  They  have  not 
been  returned  in  any  previous  analysis. 

As  Rotch  points  out,  in  the  chapter  from  which  these 
results  are  quoted,  the  processes  employed  in  the  analysis 
have  been  so  much  more  exact  than  any  previously 
adopted  that  the  results  are  presumably  correct  and 
represent  the  average  composition  of  the  mineral  con- 
stituents of  human  milk. 

Bunge’s  estimation,  given  in  his  work  on  “ Physio- 
logical and  Pathological  Chemistry,”  of  the  salts  in  a 
litre  of  human  milk  is  as  follows  : 
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TABLE  XXIII. 


The  Salts  in  Human  Milk  (Bunge). 


Per  litre. 

Per  cent. 

i 

K20  . . 078 

Na,0  . . 023 

CaO  . . 033 

MgO  . . o'o6 

Fe„0.(  . . 0-004 

P'A  • • 0-47 

Cl  . . . o'44 

1 

0-078 

0-023 

0-033 

0-006 

0-0004 

0-047 

0-044 

2-3I4 

0-2314 

He  also  made  an  analysis  of  the  ash  obtained  by 
incineration  of  a newly  born  puppy  aud  its  mother’s 
milk,  with  the  following  results : 

TABLE  XXIV. 


New  born 
puppy. 

I 

Bitch's  milk.  } 

KjO . 

11-42 

14-98 

Na.,0 

10-64 

8-8o 

CaO 

29-52 

27-24 

MgO 

I 82 

i'54 

Fe.,0,  . 

0-72 

0*12 

PA  • • 

39A2 

34-22 

Cl  . 

8-35 

16-90 

101-89 

103-80 

It  is  curious  how  closely  alike  are  the  two  analyses 
(Table  XXIV.).  The  excess  of  potassium  and  deficiency 
of  sodium  in  the  mother’s  milk,  as  compared  with  the 
amounts  present  in  the  ash  of  the  puppy,  is  explained 
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by  tlie  growing  animal  requiring  more  of  the  former 
and  less  of  the  latter.  During  growth  the  muscles 
develop,  and  as  they  contain  much  potassium,  a plentiful 
supply  of  this  salt  is  required.  On  the  other  hand, 
there  is  less  need  of  sodium  because  of  the  replacement 
of  the  cartilage,  rich  in  sodium,  by  bone.  The  excess 
of  chlorine  can  be  explained  by  the  requirements  of  the 
digestion  for  hydrochloric  acid  and  by  the  need  of 
chlorides  for  the  due  activity  of  renal  secretion. 

The  greatest  discrepancy  is  in  the  proportion  of  iron. 
►Six  times  as  much  was  found  in  the  ash  of  the  puppy 
as  in  the  ash  of  the  mother’s  milk. 

Bunge  found  in  various  analyses  the  following  per- 
centages of  iron : 

TABLE  XXY. 

Rabbit  killed  directly  after  birth  . . cri20 

Rabbit  fourteen  days  old  ....  0-044 

Puppy  ten  hours  old o-ii2 

Puppy  three  days  old,  from  the  same  litter  0-096 
Puppy  four  days  old,  from  the  same  litter . 0-075 

Kitten  four  days  old 0-069 

Kitten  nineteen  days  old  ....  0-047 

In  the  liver  of  a puppy  just  after  birth  . 0-391 

In  the  liver  of  a full-grown  dog  (1)  . . 0-078 

In  the  liver  of  a full-grown  dog  (2)  . . 0-043 

From  these  results  it  is  evident  that  the  proportion 
of  iron  in  the  whole  organism  is  highest  at  birth  and 
gradually  diminishes  with  the  development  of  the 
animal.  The  explanation  of  this  is  that  the  animal 
lays  up  a store,  necessary  for  its  growth,  before  it  is 
born.  Probably  the  object  of  this  is  to  obviate  the 
difficulty  the  organism  has  in  assimilating  compounds 
of  iron.  The  excess  of  iron  appears  to  be  stored  up 
mainly  in  the  liver,  which  contains,  in  the  puppy,  from 
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five  to  nine  times  as  much  as  that  of  the  full-grown  dog. 
This  store  of  iron  is  obtained  from  the  placental  blood. 
The  ash  of  dogs’  blood  contains  9^4  per  cent,  of  iron. 

The  large  amount  of  lime  salts  present  in  the  milk  is 
due  to  the  requirements  of  the  young  animal  for  con- 
siderable quantities  for  the  purposes  of  bone  formation. 

Other  constituents  present  in  minute  quantities  are 
nuclein,  an  organic  phosphorus  compound,  and  chole- 
sterin,  lecithin  and  a yellow  lipochrone.  No  proteoses 
nr  peptones  are  present  in  fresh  milk,  but  the  former 
maybe  found  in  the  whey  from  sour  milk  and,  according 
to  Wynter  Blyth,  a small  quantity  of  peptone  is  present 
in  fresh  milk. 

Micro-organisms  in  Human  Milk. — Human 
milk  is  usually  considered  sterile,  except  in  the  case  of 
local  disease.  This,  no  doubt,  is  true  of  the  milk  con- 
tained in  the  gland.  Escherich  examined  the  milk  of 
twenty-five  healthy  women  and  found  it  absolutely 
devoid  of  micro-organisms.  On  the  other  hand,  Cohn 
and  Neumann  found  microbes  in  the  milk  of  forty-three 
out  of  forty-eight  healthy  women.  The  varieties  of 
organisms  most  commonly  present  were  the  staphylo- 
coccus pyogenes,  albus  and  aureus,  and  the  strepto- 
coccus pyogenes.  Honigman  made  seventy-six  exami- 
nations of  the  milk  of  sixty-four  women,  recently 
confined,  and  only  found  it  sterile  on  four  occasions. 
Ringel  examined  the  milk  of  twelve  healthy  and  thirteen 
ill  nursing  women  and  only  found  it  sterile  in  three. 
The  staphylococcus  pyogenes  albus  was  the  most  common 
organism ; the  staphylococcus  pyogenes  aureus  was 
found  in  three  and  the  streptococcus  pyogenes  in  two. 
Staphylococci  were  present  in  the  milk  of  eleven  out 
of  the  twelve  healthy  women. 
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The  microbes  are  most  numerous  in  the  milk  first 
secreted  and  in  all  probability  have  made  their  wav  in 
along  the  ducts  in  the  nipple.  It  becomes  easy  to 
understand  that  mammary  abscesses  may  readily 
develop  if  unhealthy  conditions  arise  within  the  breast, 
leading  to  the  stagnation  of  the  milk  already  secreted. 

The  milk  last  poured  out  of  the  breast  is  cpiite 
sterile. 

Such  then  is  the  composition  of  human  milk,  and  it 
is  at  once  evident,  when  we  consider  the  different  con- 
stituents and  the  proportions  of  these  constituents,  that 
the  mother’s  milk  is  the  most  perfect  as  well  as  the 
most  natural  food  for  the  young  animal.  All  the 
proximate  principles  of  food  are  present,  and  of  these 
the  salts  are  present  in  the  proportions  suitable  to  the 
needs  of  the  growing  animal.  The  percentage  of  sugar 
is  fairly  constant,  that  of  proteids  and  of  fat  is  more 
variable.  The  proportions  of  the  two  latter  constituents 
vary  under  numerous  conditions  and  it  is  generally 
found,  if  the  infant  does  not  make  proper  progress,  or 
is  subject  to  intestinal  derangement,  that  it  is  either 
the  fat  which  is  deficient  in  cpiantity  or,  more  commonly, 
that  the  proteid  is  in  excess. 


CHAPTER  VII. 


THE  ALTERATIONS  IN  THE  COMPO- 
SITION OF  HUMAN  MILK. 

Human  milk  varies  so  largely  in  composition  that  it  is 
necessary  to  consider  all  the  various  causes  which  give 
rise  to  these  differences.  The  changes  may  be  divided 
into  three  main  groups  : 

1.  Alterations  in  quantity. 

2.  Alterations  in  quality  : 

(a)  As  regards  the  proportion  of  water. 

( b ) As  regards  the  proportion  of  the  different 

constituents. 

3.  The  introduction  of  deleterious  compounds. 

It  has  already  been  pointed  out  that  in  analysing  a 
sample  of  milk  it  is  of  the  utmost  importance  to  obtain 
the  whole  of  the  milk  secreted  at  one  nursing.  If  this 
is  not  possible,  the  portion  known  as  the  middle  milk 
should  be  taken.  The  composition  varies  so  largely 
during  the  same  nursing  that  results  based  on  the 
analysis  of  the  milk  drawn  at  the  commencement  or 
«nd  of  the  nursing  will  be  absolutely  unreliable,  as 
representing  the  average  composition.  The  milk  first 
poured  out,  or  fore-milk,  contains  more  water  and  is 
very  much  poorer  in  fat  than  that  last  obtained  from 
the  gland,  namely  the  strippings.  This  is  shown  to  be 
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the  case  in  cows  and  asses  by  the  following  analyses, 
and  no  doubt  the  same  holds  good  in  the  mammary 
secretion  of  other  animals.  Reiset  found  that  the  per- 
centage of  solids  in  human  milk  is  greater  in  the  strip- 
pings than  in  the  fore-milk. 

TABLE  XXVI. 

The  Percentage  Composition  of  Cow’s  Milk  at  Different  Stages 
of  the  Milking  (Harrington). 


Water. 

Solids. 

Fat. 

Ash. 

Fore  milk 

86-66 

I3-34 

3-88 

0-85 

Middle  milk  . 

84-60 

15-40 

6-74 

o-8i 

Strippings  . 

82-S7 

W13 

8-12 

0-82 

TABLE  XXVII. 

The  Differences  between  Fore  Milk  and  Strippings 
(Wynter  Blyth). 


| 

Devon  Cow. 

Guernsey  Cow. 

Fore  Milk. 

Strippings. 

Fore  Milk. 

Strippings. 

Water  . 

Solids  . 

Proteids  . 
Casein 
Albumin  . 
Peptones  . 

Fat  . 

Sugar 
Ash  . 

Specific  gravity  . 

90-319 

9-681 

4-598 

2- 387 
1-830 
0-381 
I'i66 

3- 120 
0-797 

1 -0288 

83-940 

16-060 

5-824 

4- 304 
o-975 
o-545 

5- 810 
3-531 
0-895 
1-0256 

88  -400 
1 1 "6oo 
5A26 
4-708 

0-451 

0-267 

0-357 

4‘943 

0-874 

I’040 

S3 ’394 
16-604 

4- 451 
3'435 
o-86o 
0-156 

5- 946 
5-280 

0- 929 

1- 023 

Peligot  had  an  ass  milked  in  three  successive  portions, 
and  obtained  the  following  results  : 
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TABLE  XXVIII. 


Peliyot's  Analyses  of  Ass's  Milk. 


Proteid. 

Fat. 

Lactose. 

Fore  milk  . 

. 176 

0-96 

6-50 

Middle  milk 

. 

• ! i '95 

I *02 

6-48 

Strippings  . 

• 

2-95 

1 52 

6-50 

Reiset  obtained  small  portions  of  human  milk  imme- 
diately before  and  after  the  child  was  put  to  the  breast. 
On  estimating  the  total  solids  he  found  : 

TABLE  XXIX. 


Total  Solids  per  cent,  in  Human  Milk  (Reiset). 


Before  Suckling. 

After  Suckling. 

I 

10-58 

12-93 

2 

12-78 

•S‘S2 

3 

1346 

14*57 

Harrington’s  results  show  a marked  increase  in  the 
amount  of  fat  in  cow’s  milk  as  the  milking  progresses. 
Wynter  Blyth’s  two  analyses  show  an  even  larger 
relative  increase.  Peligot’s  results  show  a similar 
increase  in  the  amount  of  fat,  and  also  of  the  proteid  in 
ass’s  milk.  Judging  by  analogy  from  these  results 
human  milk  will  present  like  differences ; it.  will  be 
richer  in  fat  at  the  end  of  the  nursing,  and  at  the 
beginning  will  contain  less  fat  and  total  solids  and 
more  water.  Reiset’s  analyses  show  that  the  percentage 
of  total  solids  is  greater  at  the  end  than  at  the  begin- 
ning of  the  nursing. 
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Alterations  in  Quantity. — The  normal  amount 
secreted  daily  is  usually  between  700  c.c.  and  800  c.c. 
equal  to  24  to  28  ounces,  or  between  a pint  and  a pint 
and  a half.  This  amount  is  often  exceeded,  and  the 
mother  may  secrete  over  a litre.  To  estimate  the 
amount  taken  at  each  nursing  weigh  the  child  imme- 
diately before  it  is  put  to  the  breast,  and  again  as  soon 
as  it  has  finished  suckling;  the  difference  in  weight 
represents  the  weight  of  the  milk  taken.  According 
to  Meigs  and  Scott,  the  weighing  of  infants  before  and 
after  feeding  is  untrustworthy  as  an  indication  of  the 
amount  taken.  Their  experiments  gave  returns  of  from 
80  to  100  per  cent,  of  the  amount  taken.  From  the 
result  the  total  daily  amount  can  roughly  be  estimated 
by  multiplying  the  weight  of  the  feed  by  the  number 
of  feeds  in  the  twenty-four  hours.  This  estimate  must 
not  be  regarded  as  an  accurate  one,  as  it  by  no  means 
follows  that  the  amount  of  milk  obtained  by  the  child 
at  each  nursing  is  the  same.  To  obtain  accurate  results 
the  amounts  taken  at  each  nursing  should  be  estimated 
for  one  or  more  periods  of  twenty-four  hours.  The 
daily  secretion  of  milk  increases,  up  to  certain  limits, 
with  the  duration  of  suckling  and  the  vigour  of  the 
child,  in  order  to  supply  the  wants  of  the  growing  body. 
The  breast  is,  to  a large  extent,  a self-regulating 
mechanism ; it  will  secrete  more  milk  if  more  is 
required,  and  less  if  the  demands  upon  it  are  small. 
A similar  result  holds  good  in  the  case  of  cows.  If  the 
udder  is  incompletely  emptied  by  a bad  milker  the  cow 
secretes  less  and  less  milk  daily. 

The  quantity  can  be  increased  by  various  methods  : 

(1)  The  ingestion  of  an  increased  amount  of  fluid. 
It  is  advisable  that  the  fluid  should  be  nutritious  in 
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quality,  such  as  milk,  gruel,  cocoa,  chocolate,  animal 
hroths,  &c.  It  is  also  increased  by  the  moderate  use  of 
stimulants,  such  as  ale  or  porter,  and  white  wines, 
burgundy,  or  port. 

(2)  By  improving  the  general  health  and  nutrition, 
as  by  tonics. 

(3)  By  galactogues — that  is,  by  drugs  which  directly 
influence  the  secretion  of  milk.  Pilocarpin  is  the  drug 
chiefly  employed  for  this  purpose.  It  was  first  recom- 
mended by  Ringer  in  1875.  If  the  diminished  secre- 
tion of  milk  has  come  on  suddenly,  two  or  three  sub- 
cutaneous injections  of  one-sixth  of  a grain  of  the 
nitrate  of  pilocarpin  on  successive  days  may  be  suffi- 
cient to  restore  it.  If  the  diminished  secretion  has 
continued  for  some  time,  as  many  as  ten  or  twelve 
injections  may  be  required.  No  ill  effects  have  been 
noted  as  resulting  to  mother  or  child  from  the  treat- 
ment. The  dose  must  be  sufficient  to  produce  some 
heat  of  the  skin  of  the  face  or  body. 

(4)  By  electricity. — Aubert  and  Pierron  have  re- 
corded cases  where  in  suspended  lactation  a copious 
secretion  has  been  produced  by  faradisation  of  the 
breasts.  The  current  should  not  be  strong  enough  to 
cause  contraction  of  the  pectoral  muscles  or  pain,  and 
may  be  applied  for  five  minutes  daily.  It  may  be 
applied  by  the  ordinary  sponge  electrodes  moistened 
with  salt  solution,  or  by  means  of  a special  spherical 
copper-cap  accurately  fitted  to  the  breast. 

(5)  By  frequent  suckling. — Constant  application  of 
the  child  to  the  breast  will  sometimes  lead  to  the  secre- 
tion of  a sufficient  quantity  of  milk  for  the  nutrition  of 
the  child.  This  applies  also  to  women  whose  breasts 
are  secreting  no  milk  or  have  temporarily  stopped 
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secretion.  The  breasts  of  some  women  will  secrete 
actively  while  the  child  is  suckling,  only  a small 
amount  of  milk  being  formed  in  the  intervening 
periods. 

The  quantity  of  milk  secreted  may  be  diminished  by 
the  internal  administration  of  saline  cathartics,  such 
as  Epsom  salts  or  effervescing  citrate  of  magnesia. 
Sometimes  a full  dose  will  entirely  stop  the  secretion 
for  a time,  so  such  drugs  must  be  used  with  care  and 
moderation  in  the  treatment  of  constipation  during  the 
period  of  lactation.  For  the  sake  of  the  child  it  is 
rarely  necessary  to  diminish  the  quantity  of  the  milk. 
If  the  milk  is  too  poor  in  quality  it  is  better  to  try  and 
improve  it  by  measures  which  will  lead  to  an  increased 
secretion  of  solids,  rather  than  by  measures  which 
diminish  the  amount  of  water. 

Preparations  of  belladonna  or  atropine,  taken  inter- 
nally or  applied  locally,  are  of  very  great  value  in 
lessening  the  secretion.  All  these  measures  are  of 
special  service  when  the  infant  is  weaned  suddenly  and 
the  breasts  consequently  become  tense  and  painful. 

Effect  of  Age.- — The  milk  of  women  of  different 
ages  varies  a little  in  composition.  Such  variation  is 
not  greater  than  is  found  in  the  milk  of  any  individual 
woman  at  different  periods  of  lactation,  and  with  vary- 
ing diet.  According  to  Kolesinsky  the  percentage  of 
proteid  in  the  milk  diminishes  with  the  increase  in  the 
age  of  the  patient. 

TABLE  XXX. 

Variation  in  Percentage  of  Proteid  according  to  Age 
(Kolesinsky). 

Age  in  years  . 20-25  •••  25-30  ...  30-35  ...  35-40 

Proteid  . . 232  ...  2^09  ...  2^03  ...  195 
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Such  a table  as  this  is  of  no  practical  value,  unless  it 
were  based  on  a very  large  number  of  analyses  of  the 
whole  milk  of  one  nursing  taken  at  the  same  time  of 
the  day  in  each  case,  and  from  healthy  women  living 
under  the  same  conditions  of  diet  and  surroundings. 
Even  if  we  suppose  these  observations  correct,  they  do 
not  indicate  that  increasing  age  has  a serious  or  even 
important  effect  upon  the  percentage  of  proteid. 
Further  analyses  are  required  to  prove  whether  increas- 
ing age  has  any  effect  upon  the  percentage  of  fat. 
Johannessen  found  the  largest  amount  of  fat  in  milk  of 
women  between  20  and  25  ; of  proteid,  between  25  and 
30 ; of  sugar,  above  30  years  of  age. 

Effect  of  Menstruation. — It  sometimes  happens 
that  the  return  of  the  catamenia  causes  an  alteration  in 
the  milk  of  such  a nature  as  to  make  it  disagree  with 
the  child  and  give  rise  to  indigestion  and  diarrhoea. 
Occasionally  the  infant  is  seriously  affected.  As  a rule, 
a slight  disturbance  of  digestion  is  all  that  results. 
Still  more  commonly  no  alteration  in  the  quality  of  the 
milk  is  produced,  at  least  so  far  as  can  be  judged  from 
its  effects  upon  the  infant. 

According  to  Vemois  and  Becquerel,  the  milk 
becomes  poorer  in  lactose  and  richer  in  casein  and  fat. 
Botch,  on  the  other  hand,  as  will  be  seen  in  the  follow- 
ing table,  found  that  the  fat  was  diminished  con- 
siderably, and  the  lactose  slightly.  He  agreed  with 
the  other  observers  that  the  percentage  of  proteid  is 
increased. 

Schlichter,  as  shown  in  the  table  on  the  opposite 
page,  obtained  results  more  closely  resembling  those  of 
Vernois  and  Becquerel  than  those  of  Rotcli. 
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TABLE  XXXI. 

Effect  of  Menstruation  on  Milk  (Rotch). 


Catamenial  milk, 
second  day. 

Milk  seven  days 
after 

menstruation. 

Milk  forty  days 
after 

menstruation. 

Water 

89-60 

89-16 

89-79 

Solids 

10  '40 

10-84 

10*21 

Proteid  . 

278 

2*12 

0-98 

Fat 

1 ‘37 

2‘02 

274 

Lactose  . 

6-io 

6-55 

6-35 

Ash 

0-15 

0-15 

0*14 

In  1 890  F.  Schlichter  recorded  the  following  results 
of  observations  on  fifty-two  children  suckled  by  men- 
struating women.  In  thirty-three  cases  an  analysis  of 
the  milk  was  made  and  showed  less  difference  in  com- 
position than  is  found  in  milk  from  the  same  individual 
at  morn,  noon,  and  evening. 

TABLE  XXXII. 

Alterations  in  the  Milk  of  Menstruating  Women.  Average  of 
Thirty-three  Analyses  (Schlichteb). 

Casein  . . . .0-05  per  cent,  increase 

Fat  .....  0-24 

Albumin  . . . . 0-03 

Lactose  . . . .0  09 

Dry  substances  . . cri2 

Schlichter’s  conclusions : 

1.  The  return  of  the  menses  during  lactation,  after 
the  sixth  week  from  delivery,  is  not  necessarily  injurious 
to  mother  or  child. 

2.  Colic,  dyspepsia,  and  enteric  catarrh  should  be 
regarded  as  coincidences,  and  should  be  treated  in  the 
usual  way  by  regulation  of  the  nursings  and  intervals 


11  11 

„ decrease 

71  71 

11  11 
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and  by  medication.  A change  of  nurse  or  artificial 
alimentation  is  not  required. 

3.  Metrorrhagia  in  the  mother  may  retard  the  de- 
velopment of  the  infant. 

4.  Only  one  child  became  dyspeptic,  and  this  did  not 
interfere  with  the  normal  gain  in  weight.  In  some 
cases  the  increase  in  weight  was  extraordinary.  The 
average  increase  was  greater  during  and  after  than 
before  the  period.  The  condition  of  the  child  remained 
all  that  could  be  desired. 

Monti  in  1 892  recorded  his  observations  to  the  effect 
that  no  constant  influence  is  induced  by  menstruation 
on  the  percentage  of  fat  and  the  specific  gravity.  In 
some  cases  the  proportion  of  fat  was  temporarily 
increased. 

Supposing  liotch’s  analyses  are  correct  the  explana- 
tion of  any  digestive  disturbance,  caused  by  the  milk 
secreted  during  a menstrual  period,  lies  in  the  excess  of 
proteid.  A diminution  in  the  amount  of  fat  is  not 
likely  to  give  rise  to  such  disturbance.  Considering 
how  common  it  is  for  babies  to  continue  suckling  during 
the  mother’s  menstrual  period,  it  may  be  laid  down  as 
a general  rule  that  the  onset  of  the  catamenia  is  no  bar 
to  the  continuance  of  breast-feeding.  In  cases  where 
the  milk  does  markedly  disagree  it  is  advisable  to  have 
an  analysis  made  and,  if  it  be  found  that  the  percentage 
of  proteid  is  decidedly  increased,  steps  must  be  taken 
to  modify  it,  as  by  increasing  the  intervals  between  the 
nursings  or  by  the  administration  of  a certain  quantity 
of  water  or  barley  water  to  the  child,  just  before  feeding 
it,  or  by  alterations  in  the  diet  or  mode  of  life  of  the 
mother.  It  is  rarely  necessary  to  wean  the  child, 
except  perhaps  in  the  few  cases  where  every  catamenial 
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period  is  the  cause  of  acute  gastro-enteric  disturbance 
in  the  child.  The  menses  may  return  once  comparatively 
soon  after  delivery  and  then  remain  absent  for  many 
months. 

Effect  of  Pregnancy. — Should  the  mother  become 
again  pregnant  during  the  period  of  lactation  it  is  an 
important  question  as  to  whether  the  suckling  infant 
should  be  weaned  or  not.  In  many  cases  there  is  no 
doubt  that  weaning  is  essential  for  the  sake  of  the 
mother,  and  can  be  advised  without  detriment  to  the 
child.  A great  many  women  have  not  sufficient  physical 
and  constitutional  strength  to  provide  nutriment  for  the 
growing  child  and  the  unborn  infant.  In  deciding  the 
question  we  must  consider  : 

1 . The  health  of  the  mother. 

2.  The  condition  of  the  child.  Is  it  gaining  weight 
at  the  proper  rate,  and  does  the  supply  of  milk  satisfy 
its  hunger  ? 

3.  The  composition  of  the  milk. 

4.  The  time  of  the  year. 

5.  The  age  of  the  suckling  child  and  the  time  the 
next  confinement  is  expected. 

Supposing  the  child  is  gaining  weight  and  is  con- 
tented and  the  mother’s  health  is  not  suffering,  then 
suckling  may  be  prolonged  to  the  fifth  or  even  the  sixth 
month  of  pregnancy.  Partial  weaning  should  be  begun 
not  later  than  the  sixth  month  and  the  child  should  be 
completely  weaned  by  the  end  of  that  month.  As  a 
rule,  it  will  be  found  necessary  to  wean  at  a much 
earlier  date.  If  the  babe  is  delicate  or  the  weather  is 
hot,  it  is  advisable  to  continue  suckling  as  long  as 
possible.  If,  on  the  other  hand,  the  mother  is  delicate 
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or  the  milk  supply  insufficient,  partial  weaning  may  be 
begun  at  the  end  of  the  fourth  month. 

There  is  a slight  risk  of  reflex  miscarriage  being  set 
up  by  suckling.  This  risk  is  so  small  that,  except  in 
the  case  of  women  who  are  very  prone  to  miscarry,  it 
need  not  be  seriously  considered. 

Effect  of  Food. — In  the  chapter  on  the  physiology 
of  lactation  it  was  shown  that  the  nature  of  the  food  exer- 
cised a marked  influence  on  the  quantity  and  the  quality 
of  the  milk.  This  is  especially  the  case  with  regard  to 
the  percentage  of  fat  in  the  milk,  the  proportion  in- 
creasing with  the  amount  of  proteid  food  taken.  From 
this  it  is  evident  that,  if  the  milk  be  poor  in  fat,  the 
proper  way  to  remedy  the  defect  is  to  increase  the  proteid 
and  diminish  the  fatty  food  taken  by  the  mother.  Too 
much  fat  in  the  milk  may  be  injurious  to  the  child,  and 
it  may  be  due  to  this  cause  that  the  milk  of  wet-nurses 
disagrees.  A wet-nurse  is  usually  obtained  from  a class 
of  people  unaccustomed  to  high  living  and  a large 
amount  of  proteid  food  ; consequently  the  unlimited 
diet,  including  a large  quantity  of  meat  and  frequently 
stimulants,  leads  to  the  secretion  of  unsuitable  milk  and 
often  to  gastric  disturbance  from  the  over-feeding  and 
insufficient  exercise  combined. 

Increase  in  the  proteid  diet  not  only  leads  to  an 
increased  secretion  of  fat  but  also  to  an  increase  in  the 
amount  of  proteid  in  the  milk.  Hence  the  milk  may 
be  rendered  much  richer  in  quality  but  more  indigestible 
by  virtue  of  the  proteid  it  contains.  To  a large  extent 
this  difficulty  can  be  overcome  by  ordering  that  in- 
creased nitrogenous  diet  must  be  supplemented  by  an 
increase  in  the  daily  exercise  taken.  To  convert  a 
poor  milk  into  a digestible  rich  one,  order  the  mother  to 


THE  ALTERATIONS  IN  HUMAN  MILK.  89 


take  three  meat  meals  a day  and  walking  exercise  to 
the  extent  of  at  least  a mile  every  morning  and  after- 
noon. Sometimes  more  severe  exercise  is  necessary. 
In  such  cases  a moderate  amount  of  riding,  cycling,  or 
lawn  tennis  may  be  recommended.  Among  the  lower 
classes  household  work  is  a fair  remedy,  but  open-air 
exercise  is  of  more  advantage,  if  the  mother  can  be 
induced  to  take  it.  If  on  analysis  the  milk  is  found 
rich  in  proteid  to  such  an  extent  as  to  give  rise  to 
colic  and  indigestion  in  the  child,  and  the  other  con- 
stituents are  suitable  in  amount,  the  percentage  of 
proteid  may  be  partially  reduced  by  exercise  and,  if  this 
is  found  an  insufficient  remedy,  the  milk  may  be  diluted 
by  giving  the  child,  before  it  is  put  to  the  breast,  a 
small  quantity  of  barley  water  or  plain  boiled  water. 
The  presence  of  curds  in  the  stools  is  a very  good  indi- 
cation of  the  indigestible  quality  of  milk  containing  an 
excess  of  proteid. 

So  far  we  know  of  no  means  for  modifying  the 
amount  of  lactose  and,  as  the  percentage  of  this 
constituent  varies  within  only  small  limits  and  is  rarely 
if  ever  insufficient,  it  may  practically  remain  uncon- 
sidered. 

Effect  of  Fasting. — A nursing  mother  must  not 
fast.  Not  only  is  a deficiency  of  food  bad  for  her  but 
it  is  still  worse  for  the  child.  The  milk  is  rendered 
insufficiently  nutritious  and  the  mother  has  to  draw  on 
her  reserve  stores  of  nutriment  to  provide  even  this 
imperfect  diet.  Ivolesinsky  examined  the  milk  of  five 
women,  on  ordinary  diet  and  on  a diet  devoid  of  meat, 
milk,  eggs  and  butter,  with  the  following  results : 
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TABLE  XXXIII. 


Effect  of  Fasting  on  the  Milk  (Kolesinsky). 


Ordinary  diet. 

Pasting  diet. 

Specific  gravity 

1028 

1031 

Proteids 

2 '29 

1-86 

Fat  .... 

5-17 

3'4i 

Lactose .... 

5-60 

572 

A nutritious  diet,  mixed  in  kind  and'  containing  a 
moderate  excess  of  proteid,  is  required  from  the  com- 
mencement of  lactation ; not  a low  diet  in  the  early- 
period,  as  was  formerly  recommended.  Alcohol  is  said 
to  influence  the  secretion  by  increasing  metabolic 
activity ; it  is  said  to  increase  the  proportion  of  fat  and 
to  slightly  diminish  the  amount  of  lactose. 

Effect  of  Irregularity  in  Nursing  and 
Alteration  in  the  Length  of  the  Intervals 
between  each  Feed. — Increasing  the  frequency 
with  which  the  breast  is  given  causes  an  increase  in  the 
percentage  of  solids  in  the  milk,  especially  proteids.  A 
large  amount  of  unnecessary  suffering  endured  by  in- 
fants is  due  to  colic  caused  by  indigestible  milk,  milk  too 
rich  in  proteid.  Both  the  mother  and  the  infant  soon 
learn  that  the  ingestion  of  a warm  fluid,  such  as  breast 
milk,  relieves  the  pain  for  a time.  They  are  not  equally 
quick  at  learning  that  such  relief  is  purely  temporary 
and  is  again  followed  by  pain,  even  worse  than  before. 
Hence  the  mother  acquires  the  habit  of  giving  the  child 
the  breast  whenever  it  cries,  on  the  assumption  that 
the  child  is  crying  from  hunger.  The  more  frequent 
the  feeding  the  more  indigestible  the  milk  becomes,  the 
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gland  being  stimulated  to  excessive  metabolism,  with 
increased  secretion  of  proteid.  This  is  shown  to  be  the 
case  in  animals,  namely  the  cow  and  ass,  by  the  analyses 
of  Reiset  and  Peligot. 


TABLE  XXXIV. 
Coiv's  Milk  (Reiset). 


Interval  since 
Iasi  milking. 

Percentage  of  total  solids 

At  the  beginning. 

At  the  end. 

12  hours  . 

9'33 

1 6 T>4 

6 „ . . 

I2-8o 

i6‘o6 

24  „ . 

1 2 '84 

13-08 

TABLE  XXXV. 
Ass’s  Milk  (Peligot). 


Intervals  between  the  milkings. 

hours. 

6 hours. 

24  hours. 

Proteid  . 

3'46 

i *55 

I*OI 

Fat 

i'55 

1 40 

1-23 

Lactose  . 

665 

6 40 

6‘33 

Therefore,  by  analogy,  the  more  frequent  the  nursing 
the  greater  the  amount  of  proteid  and  the  more  marked 
the  colic  and  indigestion.  Such  cases  are  usually 
relieved  very  quickly  by  lengthening  the  intervals 
between  the  nursings  and  by  giving  warm  water,  one 
to  four  teaspoonfuls,  when  the  attacks  of  pain  occur. 
Sometimes  carminatives  are  required.  If  simple  treat- 
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ment  of  this  nature  does  not  afford  relief  and  analysis 
of  the  milk  or  the  character  of  the  stools  shows  an 
excess  of  proteid,  attempts  must  be  made  to  diminish 
the  amount  of  proteid  by  increasing  the  exercise,  altera- 
tion in  diet,  and  other  means  previously  referred  to. 

The  Means  of  Regulating  the  Composition 
of  the  Milk. — The  various  means  at  our  disposal  may 
be  summed  up  in  the  form  of  a table  for  ready 
reference.  It  must  be  remembered  that  the  per- 
centages of  sugar  and  ash  are  very  constant,  and  that 
the  changes  we  have  to  deal  with  are  in  the  percentages 
of  proteids  and  fat. 


TABLE  XXXVI. 

The  Methods  for  altering  the  Composition  of  Human  Milk. 

The  percentage  of  proteid  is  increased  by — 

Increased  frequency  of  nursing. 
Increased  liberality  of  proteid  food. 
Insufficient  exercise. 

,,  „ diminished  by — 

Diminished  frequency  of  suckling. 
Diminished  proteid  food. 

Increased  exercise. 

„ fat  is  increased  by — 

Increased  proteid  diet. 

„ „ diminished  by — 

Deficiency  of  proteid  food. 

Excess  of  fatty  foods. 

Fasting. 

„ water  is  increased  by — 

Increased  fluid  diet. 
n „ diminished  by — 

Diminished  fluid  diet. 

Saline  cathartics. 

The  Effect  of  Alcohol. — Many  nursing  women 
take  a moderate  quantity  of  alcohol,  in  the  shape  of 
malt  liquors  or  wine,  without  injury  to  the  babe  and 
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with  distinct  advantage  to  themselves.  Certain  obser- 
vations have  been  made  as  to  the  presence  of  alcohol 
in  the  milk,  when  taken  by  the  mouth.  R.  Demme  in 
1891  found  alcohol  in  the  milk  of  a woman  who  was  in 
the  habit  of  drinking  to  excess.  It  was  not  found  in 
the  milk  of  a goat  by  Lewald  and  Stnmpf  when  given 
in  the  food.  Binz  found  that  when  25  c.c.  of  alcohol, 
diluted  with  50  c.c.  of  water,  were  given  toa  go  at  no 
trace  of  it  could  be  found  in  the  milk  ; when  100  c.c.  of 
alcohol,  diluted  with  200  c.c.  of  water,  were  given  and 
the  animal  intoxicated,  o-3  per  cent,  of  alcohol  was 
found  in  the  milk. 

Klingemann  carried  out  two  experiments  : 

1.  Two  women  took  each  375  c.c.  of  sparkling  wine, 
containing  12  per  cent,  alcohol. 

2.  Two  women  took  each  320  c.c.  of  port,  containing 
18  per  cent,  alcohol. 

No  appreciable  amount  of  alcohol  was  found  in  the 
milk,  in  either  experiment. 

According  to  Stumpf  the  addition  of  alcohol  to  the 
food  does  not  increase  the  amount  of  milk  but  raises 
the  percentage  of  fat. 

These  experiments  indicate  that  moderate  quantities 
of  alcohol  can  be  taken  by  the  nursing  mother  without 
any  alcohol  appearing  in  the  milk.  Clinical  experience 
supports  the  view  that  alcohol  in  moderation  is  not 
injurious.  On  the  other  hand,  excess  may  lead  to 
considerable  alteration  in  the  quality  of  the  milk  and  a 
fatal  illness  of  the  child. 

Put  shortly,  the  indications  for  and  against  the  use 
of  alcoholic  drinks  by  the  nursing  mother  may  be 
summed  up  as  follows. 

In  moderation,  the  use  of  alcoholic  drinks  has  no 
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deleterious  effect  on  the  milk  and  through  it  on  the 
child. 

A woman  who  is  unaccustomed  to  the  use  of  such 
drinks  does  not  require  them  necessarily,  merely 
because  she  is  nursing.  Many  such  women  can  rear 
their  infants  quite  successfully  without  the  aid  of 
stimulants.  In  such  cases  alcoholic  drinks  must  be 
regarded  in  the  light  of  medicines  and  prescribed 
in  accordance  with  the  nature  of  the  case.  A delicate 
woman  may  require  the  addition  of  some  stimulant  to 
her  ordinary  diet  and  no  woman  is  justified  in  sacrificing 
her  child  to  her  teetotal  principles.  If,  on  careful 
investigation  of  the  particular  case,  it  is  found  that  the 
mother’s  strength  and  health  are  not  able  to  support  the 
fatigues  of  nursing  and  the  supply  of  a suitable  milk  in 
sufficient  quantity  for  the  infant,  and  that  the  addition 
of  light  ale,  stout,  or  some  kind  of  wine,  will  enable  her 
to  continue  nursing,  such  treatment  must  be  insisted  on 
rather  than  allow  the  child  to  be  weaned. 

The  effect  of  alcohol  is  partly  to  increase  the  quantity 
of  the  milk  and  partly  to  increase  the  proportion  of  fat 
in  it.  The  latter  effect  is  perhaps  of  greater  conseqence 
than  the  former,  which  is  mainly  due  to  the  amount  of 
fluid.  Thus,  if  it  is  found  on  examination  that  the 
milk  is  too  poor  in  fat  the  addition  of  alcohol  is  often 
of  decided  advantage.  It  has  been  previously  shown 
that  the  best  method  of  increasing  the  fat  in  the  milk 
is  by  increasing  the  amount  of  proteid  food  taken,  but 
this  has  the  disadvantage  of  also  increasing  the  percen- 
tage of  proteid  in  the  milk.  The  addition  of  a small 
quantity  of  malt  liquor  appears  to  increase  the  amount 
of  fat  and  not  the  proportion  of  proteid.  Such  drinks 
must  not  be  relied  on  to  provide  a good  milk.  Good 
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milk  depends  on  good  and  suitable  food  and  not  upon 
stimulants.  To  insist  on  the  prolongation  of  nursing 
when  it  can  only  be  continued  by  the  means  of  a 
considerable  amount  of  stimulation  is  bad  for  both  the 
mother  and  the  child. 

That  harm  sometimes  results  to  the  child  from  the 
use  of  stimulants  by  the  mother  is  well  recognised,  but 
this  is  invariably  due  to  the  amount  of  stimulant  taken, 
or  to  the  kind  employed.  Thus,  I have  come  across 
many  cases  of  infantile  dyspepsia  and  diarrhoea  due  to 
the  mother  taking  three,  four,  or  more  half-pints  of 
ale,  stout,  &c.,  daily,  and  readily  cured  by  reducing  the 
amount  to  one  half-pint  a day.  Needless  to  say,  the 
stimulant  is  often  taken  in  place  of  the  more  useful  and 
nutritious  food  and  that  gastric  troubles  are  set  up  in 
the  mother  and  the  milk  supply  still  further  impaired. 
Sometimes  the  stimulant  is  not  fresh,  has  undergone 
acetic  acid  fermentation,  is  “ hard,”  and  may  therefore 
be  injurious  through  the  bye-products  it  contains. 

The  amount  taken  should  never  exceed  one  pint  of 
malt  liquor  or  two  glasses  of  port,  burgundy,  or 
champagne  daily.  In  the  majority  of  cases  one  glass 
of  wine  or  half  a pint  of  malt  liquor  is  sufficient.  It 
should  be  taken  at  mealtimes  and  not  on  any  account 
between  meals  and,  if  only  the  smaller  amount  is  pre- 
scribed, it  should  be  taken  with  the  mid-day  meal.  No 
stimulants  should  be  allowed  at  bedtime  ; chocolate,  gruel, 
or  milk  is  much  more  suitable  and  valuable  at  that  time. 

Of  course  there  is  a slight  risk  of  setting  up  the 
alcoholic  habit  by  prescribing  stimulants  for  women 
unaccustomed  to  them,  but  the  risk  is  small  if  the 
stimulant  is  only  given  at  mealtimes  and  in  small 
quantities.  It  should  be  discontinued  if  the  mother’s 
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strength  improves  to  such  an  extent  that  she  can  do 
without  it. 

The  two  indications  for  the  use  of  alcohol  are  the 
health  of  the  mother  and  the  quality  of  the  milk.  A 
delicate  woman,  or  one  who  has  been  accustomed  to 
alcoholic  drinks,  will  require  a certain  amount ; a 
healthy  woman,  who  has  not  been  so  accustomed  and 
has  an  efficient  milk  supply,  does  not  require  it.  Too 
much  stress  cannot  be  laid  on  the  fact  that  a woman 
does  not  need  stimulants  merely  because  she  is  nursing 
and  that  each  case  should  be  judged  on  its  merits.  At 
present  the  custom  is  for  the  physician  to  recommend 
stimulants,  if  he  has  not  been  forestalled  by  the  patient’s 
relations  or  friends,  for  any  and  every  defect  in  the 
secretion  of  milk  or  the  health  of  the  mother. 

The  Introduction  of  Deleterious  Com- 
pounds.— Certain  drugs  given  by  the  mouth  to  the 
mother  are  partially  excreted  in  the  milk  and,  through 
this  channel,  affect  the  child.  Some  drugs  thus 
excreted  exert  no  injurious  influence  and  may  even  be 
beneficial.  It  is  perfectly  useless  to  attempt  the 
administration  of  drugs  to  the  infant  through  the 
medium  of  the  milk  supply.  The  excretion  of  drugs  in 
the  milk  is  unreliable  and  uncertain  in  amount.  Various 
kinds  of  vegetables,  fish,  and  other  articles  of  food  may, 
when  taken  by  the  mother,  cause  the  excretion  in  the 
milk  of  products  poisonous  in  their  effect  on  the  babe. 
Citric  and  hydrochloric  acids  produce  no  change 
in  the  mother’s  milk.  The  mother  need  not  be  deprived 
of  acid  foods  and  drinks.  Sodium  salicylate  given 
in  doses  of  fifteen  to  thirty  grains  to  the  mother 
can  be  discovered  in  the  urine  of  the  child,  if  it  has  been 
nursed  an  hour  or  more  after  the  dose  was  administered. 
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When  the  child  was  nursed  soon  after  the  dose  was 
taken  the  salicylic  reaction  was  not  found  in  its  urine 
(Schling).  According’  to  Fehling,  this  drug  greatly 
increases  the  secretion  of  milk  which,  after  a dose  of 
thirty  grains,  becomes  dangerous  to  the  child.  I have 
given  the  drug,  in  doses  of  fifteen  grains  three  times  a 
day.  to  nursing  mothers  without  the  least  sign  of  any 
injurious  influence  on  the  child. 

Potassium  Iodide  passes  readily  into  the  milk, 
though  it  does  not  appear  for  some  time  after  its 
administration.  It  is  found  in  the  milk  for  twenty-four 
hours  after  taking  the  drug.  It  can  also  be  detected  in 
the  urine  of  the  child.  Three  to  five  grains  may  be  given 
three  times  a day  to  the  mother  without  any  ill  effect 
on  the  child.  According  to  Stumpf,  this  drug  lessens 
the  secretion  of  milk  in  animals  and  human  beings. 
The  decrease  involves  all  the  constituents,  not  the  water 
only.  The  breasts  may  atrophy. 

Potassium  Ferrocyanide  given  in  doses  of  thirty 
grains  can  be  detected  in  the  mother’s  urine,  but  not  in 
that  of  the  child. 

Iodoform  applied  externally  to  the  mother  may  be 
found  in  the  urine  of  the  child  in  the  form  of  iodine, 
in  three  to  four  days.  It  passes  very  readily  into  the 
milk  and  may  be  found  in  the  child's  urine  before 
it  is  detected  in  the  mother’s.  It  does  not  cause  any 
injury  to  the  child.  The  child’s  navel  may  be  dressed 
with  it  without  bad  effect.  According  to  Schling, 
after  prolonged  application  of  this  drug  to  the 
vagina  and  vulva  of  the  mother  it  was  found  in  the 
mother’s  milk  and  urine,  but  not  in  the  urine  of  the- 
child. 

Mercury  may  be  transmitted  through  the  medium 
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of  the  milk  to  the  child,  but  only  very  feebly  and  irre- 
gularly. 

Lead,  Arsenic,  Antimony.  Bismuth,  and  many 
other  substances,  have  beeu  found  in  the  milk  after 
administration  by  the  stomach. 

Colchicum.—  An  epidemic  of  gastro-enteritis,  occur- 
ring in  Rome  in  1875,  was  found  by  F.  Ratti  to  be  due  to 
the  milk  of  goats  which  occupied  pastures  containing  the 
Colchicum  autumnale.  He  found  colchicine  in  the  milk. 

Morphia  in  therapeutic  doses  is  eliminated  as 
apomorphine  in  the  milk  of  the  mother  (Pinzani).  One 
half  to  one  grain  of  moi*phine  was  administered  to  wet- 
nurses  in  twenty-four  hours  without  any  perceptible 
effect  on  the  infant,  and  no  morphine  was  detected  iu 
the  milk  (Pinzani).  The  accuracy  of  these  statements 
has  been  called  in  cpiestion  by  Fubini,  Cantu  aud  Fiirst. 
According  to  Folding,  long  and  deep  sleep  in  the  infant 
sometimes  follows  the  administration  of  morphine  to  the 
mother.  It  does  not  prove  that  such  sleep  is  unnatural. 

Small  doses  of  morphia  administered  subcutaneously 
to  the  mother  seldom  affect  the  child.  The  licjuor 
morphium  hydrochloratis  given  by  the  stomach  to  the 
mother  in  small  doses  has  no  bad  effect  on  the  child. 

Tincture  of  Opium  taken  by  the  mother  in  doses 
of  fifteen  to  thirty  minims  produces  neither  sleep  nor 
constipation  in  the  child.  Thornhill  has,  however, 
noticed  prolonged  sleep  in  the  infant.  On  the  whole, 
apart  from  other  considerations,  opiates  should  be  given 
to  nursing  women  with  great  caution. 

Atropine  passes  readily  into  the  milk.  Subcu- 
taneous injection  of  a half  to  one  minim  of  a one 
per  cent,  solution  caused  pronounced  symptoms  in  the 
mother  and  dilated  pupils  in  the  child.  The  dilatation 
disappeared  after  twenty-four  hours  (Schling). 


CHAPTER  VIII. 


THE  CONTRA-INDICATIONS  TO  BREAST- 
FEEDING. THE  METHODS  OF 
WEANING. 

The  chief  conditions  indicating  that  a mother  is  not 
fitted  to  suckle  her  child  are  mainly  those . of  some 
general  or  local  malaise.  Sometimes,  in  spite  of  the 
physical  health  of  the  mother  being  perfect,  the  child 
does  not  thrive.  The  failure  may  be  due  to  the  milk 
being  insufficient  in  quantity  or  deficient  in  quality,  or 
over-rich  in  solid  constituents,  or  because  the  breast  is 
not  given  at  proper  intervals  and  in  a suitable  manner. 
These  latter  conditions  can  be  remedied  by  appropriate 
means  and  careful  directions  and  do  not  warrant  the 
assumption  that  the  mother  must  wean  the  infant.  Ear 
too  many  infants  are  weaned  on  slight  and  easily 
remedied  grounds,  to  their  great  disadvantage. 

All  these  factors  must  be  duly  considered  and  weighed 
before  deciding  that  the  mother  is  unfitted  to  suckle 
her  child. 

The  General  Health  of  the  Mother. — The 

three  most  important  constitutional  affections  to  con- 
sider in  this  relationship  are  tuberculosis,  syphilis,  and 
a neurotic  predisposition.  The  importance  of  prophy- 
laxis, in  reference  to  these  conditions  especially,  should 
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be  recognised  long  before  the  birth  of  the  child  and 
even  before  conception.  It  cannot  be  expected  that  a 
woman  unsound  in  body  or  mind  will  have  healthy 
children.  'Women  with  tuberculous  disease  do  not 
secrete  good  milk  ; still  it  happens  that  a good  many 
affected  with  this  disease  bring  up  their  children  at  the 
breast  satisfactorily.  If  there  is  active  mischief  going 
on  in  the  lung,  suckling  should  be  absolutely  prohibited. 
Even  if  there  is  no  active  mischief  it  is  advisable,  in  the 
presence  of  a marked  family  history  of  tuberculous 
affections  or  of  a past  history  pointing  to  lung  trouble, 
that  the  child  should  be  reared  artificially,  both  for  its 
own  sake  and  still  more  for  the  sake  of  the  mother. 
The  wear  and  tear  of  suckling,  especially  when  long 
continued,  may  develop  a latent  tuberculosis. 

If  there  is  actively  progressing  mischief,  a certain 
amount  of  danger  of  transmission  of  the  tubercle 
bacillus  through  the  medium  of  the  milk  is  incurred. 
Thus  Stiegenberger,  in  1S90,  reported  the  case  of  well- 
marked  caseating  tuberculous  glands  in  an  infant  five 
months  old,  who  had  been  nursed  for  a month  by  a 
woman  with  active  pulmonary  phthisis,  the  child’s 
parents  being  perfectly  healthy.  In  such  a case  it  is 
possible  that  the  infective  bacillus  reached  the  child 
through  the  milk,  but  on  the  other  hand  it  is  almost  as 
probable  that  infection  took  place  through  the  respira- 
tory tract  from  the  inhalation  of  dried  particles  of  sputa. 
I am  unaware  of  any  observations  demonstrating  the 
presence  of  the  tubercle  bacillus  in  the  milk  of  a tuber- 
culous woman,  whose  mammary  glands  are  not  diseased. 

The  existence  of  any  evidence  of  past  tuberculous 
disease  of  glands  or  bone  is  not  sufficient  to  contra- 
indicate breast-feeding.  In  such  cases  both  the  child 
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and  mother  must  be  carefully  watched.  Weighing  the 
child  every  week  will  show  whether  it  is  thriving 
properly  and,  as  long  as  it  does  thrive  and  the  general 
health  of  the  mother  is  maintained,  breast-feeding  may 
be  continued  up  to  the  usual  time  of  weaning. 

Deficient  progress  on  the  part  of  the  child,  the  mother 
being  apparently  in  good  health,  may  be  due  to  deficient- 
quantity  or  quality  of  the  milk  and  may  be  remedied 
by  a little  supplementary  feeding.  In  this,  as  in  all 
other  cases,  weaning  must  not  be  advised  hastily  and 
without  carefully  weighing  all  the  factors  in  the  par- 
ticular instance. 

Constitutional  syphilis  frequently  affects  the  milk 
supply  to  such  an  extent  as  to  render  it  insufficiently 
nutritious,  though  it  must  not  be  forgotten  that  women 
affected  with  this  disease  do  often  rear  their  infants  on 
the  breast  successfully,  especially  in  those  cases  where 
the  mother  presents  no  evidence  of  the  disease,  although 
the  child  may  be  very  considerably  affected.  If  the 
child  is  brought  up  at  the  breast  the  best  indication  of 
proper  progress  is  the  weekly  gain  in  weight,  and  this 
should  be  carefully  watched.  It  is  almost  needless  to 
add  that  in  cases  of  this  nature  the  choice  lies  between 
artificial  rearing  and  feeding  at  the  mother's  breast ; 
the  employment  of  a wet-nurse  is  quite  out  of  the 
question  in  the  present  uncertainty  of  our  knowledge  as 
to  the  infectivity  of  congenital  syphilis.  My  own  ex- 
perience is  that  the  infectivity  of  the  disease  in  this 
stage  is  grossly  exaggerated.  Among  many  nurse 
children  affected  with  the  disease  and  brought  up  with- 
out any  precautions  as  to  the  spread  of  the  infection  to 
the  nurse,  who  has  often  given  it  as  much  care  and 
attention  as  if  it  were  her  own  child,  I have  not  come 
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across  one  single  case  of  the  disease  in  the  nurse  due  to 
infection  by  this  means. 

A neurotic  inheritance  exercises  a deleterious  influence 
in  a variety  of  ways.  The  insanity  of  lactation  is 
especially  liable  to  develop  if  there  is  a family  history 
of  insanity.  With  such  a predisposition  too  prolonged 
lactation  may  give  rise  to  hypochondriasis  or  melancholia. 
A mother  liable  to  epileptic  fits  might  injure  her  child 
should  a fit  occur.  The  case  is  recorded  of  a suckling 
woman,  aged  twenty-eight,  in  whom  an  epileptic  fit 
caused  an  abundant  How  of  milk.  After  the  attack  the 
lacteal  secretion  remained  absent.  Besides  these  results, 
which  cannot  be  regarded  as  common,  it  is  frequently 
found  that  the  emotional  temperament,  so  often  asso- 
ciated with  a neurotic  inheritance,  affects  both  the 
quantity  and  the  quality  of  the  milk,  and  the  infant  gets 
a supply  which  may  be  deficient  in  quantity  or  indi- 
gestible in  quality.  Such  women  are  prone  to  emotional 
excitement  on  slight  provocation,  with  the  result  that 
the  milk  secretion  is  affected. 

General  debility  is  a common  cause  of  inability  to 
nurse  successfully.  It  may  be  due  to  the  mode  of  life, 
bad  hygienic  surroundings,  insufficient  food,  mental 
worry  or  distress,  or  to  too  frequent  pregnancies.  The 
educational  pressure  at  girls’  schools  is  an  unsuitable 
preparation  for  the  functions  of  motherhood.  Physical 
development  and  exercise,  on  the  same  lines  as  are 
unanimously  approved  of  for  boys,  will  improve  the 
bodily  and  nervous  health  of  the  girl  and  enable  her 
to  discharge  the  maternal  duties  successfully. 

The  presence  of  any  acute  disease,  more  especially  if 
belonging  to  the  group  of  specific  fevers  or  any  form  of 
pyaemia  or  septicsema,  renders  immediate  weaning 
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essential.  Sometimes  in  sucli  cases  the  secretion  of 
milk  is  abruptly  stopped.  Erysipelas  and  puerperal 
fevers  come  under  this  grouping-. 

Nursing  women  sometimes  suffer  from  rheumatic 
pains,  so  severe  and  constant  as  to  merit  the  name  of 
the  rheumatism  of  lactation.  As  a rule,  these  pains 
can  be  cured  by  a more  nutritious  diet  and  tonics,  but 
if  they  do  not  yield  to  such  treatment  the  child  should 
be  wholly  or  partially  weaned.  Gouty  women  are 
usually  unsatisfactory  mothers 

Lactation  may  be  regarded  as  a physiological  process 
and  cannot  be  considered  a serious  drain  on  the 
system  if  the  food  supply  is  satisfactory  and  the 
functions  of  nutrition  are  perfectly  carried  on.  It  is 
important,  therefore,  not  to  recommend  weaning  care- 
lessly and  unnecessarily,  as  is  so  often  done.  Much 
can  be  done  to  enable  the  mother  to  suckle  her  child 
satisfactorily,  by  regulating  the  manner  of  living  and 
ordering  a sufficient  supply  of  nutritious  food,  stimu- 
lants and  tonics.  Careful  regulation  of  the  frequency 
of  feeding,  &c.,  is  also  essential.  Sometimes,  in  spite 
of  such  treatment,  the  mother  continues  to  lose  flesh  and 
strength  and  weaning  becomes  essential  for  the  sake  of 
her  health. 

Local  Conditions  of  Ill-health. — A very  pain- 
ful affection  of  the  nipples,  namely  fissure,  may  be 
induced  by  various  causes  and  may  be  so  severe  as  to 
render  suckling  impossible.  Fissure  is  usually  preceded 
by  abrasion  or  excoriation,  due  to  want  of  cleanliness, 
to  constant  moisture  from  galactorrhoca,  to  too  frequent 
suckling,  or  to  the  hardening  astringent  lotions  some- 
times recommended  as  preventives.  An  attempt 
should  be  made  to  prevent  its  occurrence  by  treating 
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with  zinc  ointment  any  excoriation  which  may  develop. 
If  a fissure  has  actually  formed,  the  use  of  a nipple 
shield  may  enable  the  mother  to  continue  suckling 
until  it  has  healed.  After  nursing,  the  shield  must  be 
well  washed  in  a solution  of  boracic  acid,  a heaped  tea- 
spoonful to  a pint  of  boiling  water,  and  then  kept  in  a 
cold  solution  of  similar  strength.  The  nipple  should 
be  dried  with  antiseptic  cotton  wool  and  a mucila- 
ginous lotion  of  boracic  acid,  twenty  grains  to  an  ounce 
of  mucilage,  painted  over  the  surface  freely  with  a 
camel’s  hair  brush.  If  this  fails  to  cure,  touch  the 
fissure  every  other  day  with  a finely  pointed  stick  of 
nitrate  of  silver. 

For  the  relief  of  pain  a five  to  ten  per  cent,  solution 
of  cocaine  may  be  applied  half  an  hour  before  nursing, 
but  the  mother  must  remember  to  wash  the  nipple 
before  allowing  the  the  child  to  suck. 

None  of  these  remedies  may  be  efficacious,  and  the 
fissure  gets  deeper  and  bleeds  freely  at  each  nursing. 
If  this  be  so,  that  breast  must  be  withheld  entirely  and 
the  child  fed  alternately  on  the  other  breast  and  an 
artificial  mixture.  During  the  period  of  enforced  rest 
an  attempt  may  be  made  to  maintain  the  physiological 
activity  of  the  gland  by  the  systematic  use  of  the 
breast-pump.  If  both  nipples  are  affected  the  child 
must  be  entirely  weaned  and  a similar  attempt  made  to 
maintain  the  activity  of  the  glands  until  the  fissures 
fire  healed. 

In  slight  cases  the  mother  may  be  able  to  continue 
snckling  by  means  of  the  nipple  shield.  Occasionally 
fi  child  refuses  to  suck  through  a nipple  shield.  If  it 
does,  fill  the  shield  and  moisten  the  external  surface 
with  warm  milk,  invert  the  shield  over  the  nipple  and 
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try  again.  With  a little  patience  a child  can  generally 
be  taught  to  take  the  breast  as  readily  through  the 
shield  as  through  the  unprotected  nipple. 

Still  worse  local  conditions  are  those  of  lymphangitis 
of  the  breast  and  abscess  of  the  breast,  both  of  which 
are  usually  due  to  septic  infection  from  a fissure. 
Maygrier  records  the  case  of  a child  who  died  from 
being  suckled  on  a breast  affected  with  lymphangitis. 
Post  mortem  pus  was  found  abundantly  in  the  digestive 
organs  and  the  nervous  system,  the  respiratory  organs 
being  uninvolved  and  the  umbilicus  healthy.  Abscess 
sometimes  arises  from  the  breast  being  imperfectly 
emptied  during  the  first  three  days  after  confinement 
by  the  child  suckling  every  hour  and  a half  or  every 
two  hours,  as  it  should  do  in  order  to  relieve  any 
tension  present  in  the  gland. 

In  the  presence  of  a mammary  abscess,  or  a mastitis 
that  has  not  reached  a suppurating  stage,  both  suckling 
and  the  use  of  the  breast-pump  must  be  absolutely 
forbidden,  complete  local  rest  being  essential  to  re- 
covery. A saline  cathartic  must  be  administered — c.g., 
a full  dose  of  Epsom  salts,  and  two-grain  doses  of 
cjuinine  three  or  four  times  a day.  The  local  treat- 
ment consists  in  the  free  application  of  a mixture  of 
extract  of  belladonna  and  glycerine  in  ecpial  parts,  and 
surgical  interference  if  there  is  evidence  of  pus. 

If  the  inflammatory  process  stops  short  of  suppura- 
tion and  resolution  ensues,  the  milk  secretion  is  some- 
times continued  and  nursing  can  be  resumed. 

If  the  gland  is  affected  by  any  form  of  malignant 
disease  or  by  tuberculous  disease  breast-feeding  must 
not  be  permitted. 

Evidence  of  old  mastitis  is  not  of  importance,  except 
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as  indicating  that  the  affected  breast  is  imperfect  and 
therefore  incapable  of  its  full  physiological  activity. 
When  such  a condition  is  present  the  infant  must  be 
watched  with  more  than  ordinary  care,  in  order  to 
ensure  that  it  gets  a sufficient  supply  of  food. 

The  Condition  of  the  Infant. — If  the  infant 
does  not  improve,  as  is  evidenced  by  the  weekly  gain 
in  weight,  the  first  question  to  settle  is  whether  the 
milk  supply  is  sufficient  in  quantity.  The  evidence  of 
the  mother  alone  is  not  enough  for  a reliable  conclusion 
as  to  the  quantity  of  milk.  Few  women  who  are 
anxious  to  suckle  their  infants  will  confess  that  the 
milk  secretion  is  insufficient  in  amount.  Weighing 
the  child  before  and  after  suckling  will  give  the  weight 
of  milk  obtained  at  each  feed.  If  the  quantity  is  not 
deficient  an  analysis  will  show  if  the  quality  is  defec- 
tive. Observation  of  the  infant  while  suckliug  will 
often  indicate  where  the  fault  lies.  When  the  quantity 
is  deficient  and  the  quality  good  the  infant  seizes  the 
nipple  as  if  famished,  sucks  vigorously  until  the 
breast  is  empty  and  then  drops  the  nipple  with  an 
angry  cry.  If  the  milk  is  poor  but  abundant  the 
child  takes  the  breast  languidly  and  lies  long  at  it. 
An  analysis  will  alone  settle  the  point  satisfactorily. 
Deficiency  in  quantity  or  quality  necessitates  partial 
weaning  and  supplementary  feeding,  unless  it  can 
be  remedied  by  treatment  directed  to  the  condition  of 
the  mother. 

Clastro-intestinal  disturbance  is  due  to  over-rich  milk 
and  is  the  most  common  indication  that  the  milk  is 
unsuitable  and  may  require  replacing  by  an  artificial 
milk  mixture.  Slight  disturbance  is  evidenced  by 
flatulence  and  colicky  pains,  fretfulness  and  irrita- 
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bility,  an  apparent  craving  for  the  breast  as  if 
unsatisfied,  and  often  constipation.  In  such  cases 
it  is  almost  :n variably  found  that  the  milk  is  too  rich 
in  proteid.  In  a child,  six  weeks  old,  son  of  a primi- 
para  of  the  upper  middle  class,  all  these  symptoms 
were  present.  The  constipation  was  especially  marked, 
hard  solid  motions  being  passed  with  considerable 
straining  and  tenesmus.  Analysis  of  the  milk  showed 
3 ‘865447  per  cent,  of  proteid,  as  estimated  by  Kjeldahl’s 
process  for  estimation  of  nitrogen. 

A temporary  attack  may  be  due  to  some  food  or 
drink  or  drug  taken  by  the  mother.  This  form  of 
intestinal  derangement  does  not  necessitate  complete 
weaning,  often  not  even  partial  weaning.  It  is  so 
commonly  due  to  too  great  frequency  of  suckling  and 
too  short  intervals  between  the  nursings  that  it  can 
generally  be  remedied  by  diminishing  the  number  of 
feeds  and  consequently  lengthening  the  intervals.  The 
immediate  treatment  consists  in  the  administration  of  a 
small  dose  of  castor  oil,  half  a teaspoonful  to  one  tea- 
spoonful, in  order  to  empty  the  intestinal  tract  of  the 
masses  of  undigested  curd. 

If  the  less  frequent  feeding  does  not  procure  relief, 
au  analysis  must  be  made  to  determine  if  the  proteid 
is  in  excess  or  the  fat  deficient.  Having  found  out  the 
reason  why  the  milk  disagrees,  a rational  attempt  can 
be  made  to  remedy  it,  and  weaning  must  not  be 
thought  of  until  all  such  attempts  have  had  a fair  trial 
and  have  failed.  No  artificial  milk  mixture  is  as  good 
as  mother’s  milk. 

If,  in  spite  of  this  treatment,  the  intestinal  derange- 
ment continues  and  is  not  remedied  by  the  administra- 
tion of  simple  drugs,  e.g.,  small  doses  of  alkalies  and 
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carminatives  given  before  nursing,  and  if  tlie  child  is 
losing  flesh  and  becoming  pale  and  flabby,  it  must  be 
partially  or  entirely  weaned.  Occasionally  simple 
dilution  of  the  mother’s  milk,  as  by  giving  the  child  a 
small  quantity  of  plain  boiled  water  or  thin  barley 
water  immediately  before  nursing,  will  enable  the 
child  to  deal  successfully  with  an  excessive  percentage 
of  proteid. 

Sometimes  an  infant  will  not  take  the  bottle,  or 
artificial  food  given  in  any  way,  as  long  as  it  can  get 
the  breast.  With  a little  patience  and  perseverance 
any  infant  can  usually  be  taught,  but  if  not,  complete 
weaning  will  be  necessary. 

Other  conditions  in  the  infant,  such  as  delayed 
dentition  and  premonitory  symptoms  of  rickets,  indi- 
cate that  the  milk  is  insufficient  in  nutritive  value  or 
unsuitable  in  composition.  In  such  cases  either 
additional  food  or  partial  or  entire  weaning  may  be 
desirable. 

Weaning. — As  a general  rule,  breast-feeding  should 
be  continued  as  the  sole  source  of  nutriment  for  the 
infant  for  a period  of  nine  or  ten  months.  At  the  end 
of  that  time  weaning  should  be  begun  gradually ; 
partial  suckling  being  continued  for  four  or  five  weeks 
longer  until  the  child  is  entirely  weaned.  Under 
certain  circumstances  breast-feeding  may  be  continued 
until  the  end  of  the  twelfth  month. 

The  chemical  composition  of  the  milk  is  a matter  of 
considerable  importance.  If  it  is  plentiful  and  of  good 
quality  the  time  may  be  prolonged.  The  period  at 
which  lactation  fails  varies  very  largely  in  different 
classes  and  individuals.  Among  the  higher  classes  the 
secretion  of  milk  may  cease  or  diminish  during  the 
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sixth  or  seventh  month  of  lactation,  and  in  many  indi- 
viduals even  at  an  earlier  date.  The  continuance  of  the 
secretory  activity  depends  on  the  physical  health  and 
strength  of  the  mother,  on  the  mode  of  life  and  the 
regularity  of  nursing. 

Physiological  Considerations. — The  amylo- 
lytic  ferment  in  the  saliva  is  secreted  in  very  small 
quantity  during  the  early  months  of  life,  and  that  of 
the  pancreas  does  not  develop  until  even  later.  Con- 
sequently the  conversion  of  starch  into  maltose  and 
dextrin  takes  place  only  to  a very  small  extent  during 
early  infancy.  This  will  be  referred  to  later,  in  con- 
nection with  the  digestibility  of  starchy  foods  and  their 
suitability  for  young  infants. 

Starchy  foods  should  not  be  given  to  young  infants, 
except  in  small  quantities  and  very  weak  solution,  until 
the  time  of  weaning. 

Probably  the  development  of  four  to  six  incisor 
teeth  corresponds  in  point  of  time  with  the  full 
development  of  the  amylolytic  function  in  the  normal 
infant.  Sometimes  the  lower  central  incisors  are  cut 
abnormally  early,  a few  infants  being  born  with  them 
already  cut.  As  a rule  they  are  cut  between  the  sixth 
and  eighth  months,  while  the  upper  central  and 
lateral,  and  often  the  lower  lateral  ones  also,  appear 
before  the  end  of  the  first  year.  We  may  take,  then, 
the  appearance  of  six  teeth  as  an  indication  that  the 
infant  may  have  additional  food  of  a starchy  nature. 
It  must  be  clearly  understood  that  food  of  this  nature 
is  not  essential  as  long  as  a sufficient  supply  of  good 
cow’s  milk  is  available.  Thereis  no  doubt  that  food  of  this 
nature  can  be  digested  at  an  earlier  period,  but  it  by  no- 
means  follows  that  it  is  necessary  or  advisable  to  give  it. 
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Indications  for  Delaying  the  Time  of 
Weaning. 

1.  Conditions  of  Ill-health  in  the  Child. — 

In  debilitated  conditions,  and  during  or  after  acute 
illness,  it  is  not  advisable  to  wean.  The  age  of  the 
child  is  not  the  only  factor  to  be  taken  into  account ; 
some  infants  of  the  lower  classes  are  so  neglected  and 
badly  brought  up  that  they  look,  and  must  be  treated 
as  if  they  are,  three  or  four  months  younger  than  their 
real  age. 

2.  Hot  Weather. — It  is  better  to  wean  during 
cold  weather  than  when  it  is  hot.  Our  English 
climate  is  so  variable  that  we  rarely  have  long  periods 
of  heat ; hence  if  the  weather  is  hot  we  can  postpone 
weaning  for  a short  time.  During  hot  weather  there 
is  very  much  greater  liability  to  fermentative  changes 
in  the  cow’s  milk  so  commonly  employed  as  a substitute 
for  the  breast.  Under  the  present  unscientific  methods 
of  milking,  collection  of  the  milk,  keeping  and  distri- 
bution, the  liability  to  deleterious  changes  is  great  in 
cold  weather  and  enormous  when  it  is  hot. 

3.  Dentition. — It  is  better  to  choose  an  inter- 
dental period,  if  possible,  so  as  to  accustom  the  infant 
to  its  new  food  at  a time  when  it  is  not  subjected  to 
the  nervous  disturbance  which  is  occasionally  induced 
by  teething. 

Methods  of  Weaning. — 1.  Sudden.  2.  Gradual. 
Sudden  weaning,  necessitated  under  one  or  other  of 
the  conditions  referred  to  above,  means  that  the  child 
is  taken  completely  from  the  breast  and  put  upon  an 
artificial  mixture  given  in  a suitable  amount  every  three 
hours,  from  five  in  the  morning  to  eleven  in  the  evening  ; 
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that  is,  it  receives  seven  feeds  in  the  twenty-four  hours. 
In  the  case  of  infants  under  two  months  old  small 
and  more  frequent  feeds  are  required,  in  accordance 
with  the  capacity  of  the  child’s  stomach. 

Gradual  weaning  is  the  method  generally  adopted, 
the  breast  feedings  being  replaced  one  by  one  by  the 
artificial  mixture.  It  is  best  to  begin  in  an  ordinary 
case  at  the  end  of  the  ninth  month  according  to  the 
following  table  : 


TABLE  XXXVII. 


Method  of  Gradual  Weaning. 


ist  week. 

2nd  week. 

3rd  week. 

4th  week. 

15  th  week. 

5 A.M. 

Breast 

Breast 

Breast 

Breast 

Breast 

8 a.m. 

Mixture 

Mixture 

Mixture 

Mixture 

Mixture 

1 1 A.M. 

Breast 

Breast 

Breast 

Mixture 

Mixture 

2 P.M. 

Breast 

Breast 

Mixture 

Mixture 

Mixture 

5 P.M. 

Breast 

Breast 

Breast 

Breast 

Mixture 

8 P.M. 

Breast 

Mixture 

Mixture 

Mixture 

Mixture 

II  P.M. 

Breast 

Breast 

Breast 

Mixture 

Mixture 

By  proceeding  in  this  gradual  way  the  child’s 
stomach  and  digestion  adapt  themselves  to  their  new 
duties.  Time  is  also  allowed  for  finding  out  the  form 
of  mixture  suitable  to  the  particular  infant.  Sudden 
weaning,  on  the  other  hand,  is  much  more  liable  to 
upset  the  infant,  but  it  is  often  carried  out  quite 
successfully.  It  has  a much  greater  chance  of  success 
if  an  analysis  of  the  mother’s  milk  has  been  made  at 
an  earlier  period,  when  the  child  was  thriving,  for  when 
the  proportions  of  the  different  constituents  are  known 
it  is  not  difficult  to  devise  a suitable  artificial  food. 
Even  then  the  results  are  uncertain,  on  account  of  the 
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differences  between  the  caseinogen  of  human  milk  and 
that  of  other  animals,  especially  the  difference  in  the 
mode  of  coagulation  by  the  action  of  gastric  juice. 

An  empirical  mixture  may  be  adopted  in  either  mode 
of  weaning,  based  on  the  average  comparative  compo- 
sition of  human  and  cow’s  milk.  The  following1  is  a 
suitable  mixture  for  a child  of  nine  months : 


TABLE  XXXVIII. 


Milk  Mixture. 


Cream  . 

Milk  . 

Lactose,  or  cane  sugar 
Barley  water 


1 ounce 

2 ounces 

i teaspoonful 

3 ounces 


This  may  be  increased  to  eight  ounces  if  the  child  is 
not  satisfied.  The  mixture  should  always  be  tested, 
and,  if  it  is  found  to  be  acid,  half  an  ounce  of  lime  water 
or  bicarbonate  of  soda  solution  should  be  added  in 
place  of  half  an  ounce  of  the  barley  water.  It  must  of 
course  be  given  warm,  out  of  a clean  bottle  with  a 
plain  clean  rubber  teat.  If  during  weaning  vomiting 
aud  diarrhoea  occur,  the  breast-feeding  had  better  be 
resumed  until  the  child  is  recovered.  Such  attacks  are 
often  induced  by  the  artificial  food  being  too  rich  in 
proteid,  and  can  be  remedied  by  further  dilution  of  the 
milk  mixture. 

In  sudden  weaning  the  child  may  refuse  the  substi- 
tute food  for  some  hours  or  even  a whole  day,  but  it 
will  give  in  to  the  cravings  of  hunger  if  the  mother 
perseveres. 

In  many  cases,  if  the  child  is  well  and  gaining 
weight,  weaning  is  not  necessary  as  early  as  has  been 
advised,  but  such  cases  must  be  watched  very  carefully. 
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I have  frequently  come  across  infants  between  ten  and 
sixteen  months  of  age  who  are  entirely  breast  fed,  and 
are  fat  and  well  nourished,  occasionally  extremely  fat, 
and  yet  show  well-marked  signs  of  rickets.  It  is  per- 
fectly clear  that  such  infants  require  supplementary  food 
and  have  required  it  for  some  time.  They  ought  to  be 
weaned  as  soon  as  possible. 
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CHAPTER  IX. 


COW’S  MILK:  ITS  COMPOSITION  AND 
CHARACTERS.— THE  MILK  SUPPLY. 

MILK  FROM  ONE  COW.— TYRO- 
TOXICON. 

Ix  general  composition  cow’s  milk  resembles  human 
milk,  containing  the  same  proximate  principles  of  food  ; 
in  percentage  composition  it  differs  very  markedly  in 
the  percentage  of  some  of  its  constituents.  Besides 
this  difference  in  composition,  there  are  other  important 
considerations  to  be  borne  in  mind  with  regard  to  cow’s 
milk,  which  indicate  that  it  may  be  an  unsuitable  or 
even  dangerous  food  at  times  for  young  infants.  Thus 
bacteriological  examination  shows  that  it  is  crowded 
with  micro-organisms  and  that  it  is  a very  suitable, 
medium  for  their  growth  and  multiplication.  It  is  by 
no  means  uncommon  for  specific  fevers  to  be  spread  by 
the  milk  supply. 

Chemical  examination  shows  that  it  is  acid  when 
it  reaches  the  consumer,  whereas  human  milk  is 
alkaline.  When  secreted  it  has  an  amphioteric  re- 
action, turning  litmus  blue  and  turmeric  brown.  Under 
certain  conditions  of  diet  it  may  be  markedly 
alkaline. 
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Microscopical  examination  will  often  show  that  it 
contains  many  deleterious  substances,  such  as  particles 
of  manure,  hairs,  &c. 

From  the  practically  unlimited  supply  there  is  a 
danger  of  over-feeding. 

The  total  solids  vary  within  considerable  limits,  de- 
pendent upon  the  breed  of  the  cow,  the  period  of  lacta- 
tion, and  the  nature  of  the  food.  The  total  solids,  less 
fat,  vary  within  comparatively  small  limits,  from  8'5  to 
iro  per  cent.,  and  are  only  exceptionally  below  the 
lower  limit.  Recent  investigations  tend  to  show  that; 
the  lower  limit  should  be  taken  as  g-o  per  cent. 

Each  cubic  millimetre  contains  from  two  to  three 
millions  of  fat  globules.  The  fat  is  a mixture  of  the 
glycerides  of  the  fatty  acids,  palmitic,  stearic,  and  oleic, 
and  the  glycerides  of  certain  volatile  fatty  acids,  chiefly 
butyric,  and  others  such  as  caproic  and  caprylic.  Over 
40  per  cent,  of  the  fat  consists  of  olein. 

The  albuminoids  consist  of  caseinogen,  albumin  and 
nuclein.  According  to  Wynter  Blyth  there  is  also  a 
small  proportion  of  peptone. 

Hammarsten  asserts  that  the  caseinogen,  in  the 
absence  of  lime  salts,  is  curdled  by  acetic  acid,  but  not 
by  rennet.  He  regards  the  curdling  as  due  to  the 
splitting  of  the  caseinogen  into  two  bodies,  one  of 
which  is  an  albuminoid  and  remains  in  solution. 

Cow’s  milk  has  been  very  frecpiently  analysed,  and 
the  results  do  not  show  nearly  the  same  discrepancies 
as  the  results  of  the  analysis  of  human  milk.  In  the 
following  table  are  given  the  results  obtained  by  various 
independent  observers.  My  own  results  were  obtained 
by  the  methods  detailed  in  the  subsecpient  pages. 
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TABLE  XXXIX. 

The  Average  Composition  of  Cow's  Milk. 


Observer. 

Water. 

Solids. 

Proteids. 

Fat. 

Lactose. 

Ash. ' 

A.  Y.  Meigs.  . 

SS'549 

ii-45i 

2792 

3jiO 

4-898 

0-451 

A.  V.  Meigs.  . 

87-012 

12-988 

3-252 

4-209 

5-000 

0-527 

Parkes  (average) 

S6-S 

13-2 

4’0 

37 

4-8 

07 

Kbnig  (average) 

87 -4 1 

13-04 

3-76 

3-66 

4-92 

07 

Wynter  Blyth  . 

S6-88 

13-12 

4-92 

3-50 

4-00 

0-7 

Gorup-Besanez. 

84-24 

1576 

432 

6-47 

4-34 

0-63 

Fery  (average). 

91  -ooS 

12-028 

2*812 

3-40 

5-216 

o-6o 

Langlois  * 

87-77 

1223 

3-40 

3-  34 

4-92 

o-57 

Hoppe-Seyler  t. 

S5-S6 

14-15 

3-3~4-5 

4-o 

4-5-5-0 

Ckeadle  t 

87-1 

12*9 

4'374 

3'499 

4-403 

0-671 

Leeds . 

877 

12-3 

3-75 

375 

4-42 

0-64 

Author  t . 

87-00 

13-00 

4"oG 

3-70 

4-48 

0-76 

* The  average  composition  of  Paris  milk. 

t The  mean  of  various  collected  analyses. 

I The  mean  of  eight  complete  analyses.  The  results  obtained  in  each 
analysis  were  reduced  to  percentages,  and  the  average  of  these  percentages 
taken  for  the  above  table. 

It  is  noticeable  that  the  lowest  proportion  of  proteid 
is  given  by  Meigs ; just  as  in  the  case  of  human  milk, 
this  authority  found  the  proteid  percentage  less  than 
that  commonly  accepted.  Probably  in  both  instances 
the  amount  is  under-estimated.  He  is  supported  in  his 
results  by  Fery.  The  other  observers  give  averages 
ranging  between  375  and  4-374.  The  average  deduced 
by  Hoppe-Seyler  of  37  to  47  is  a very  accurate  one,  as 
including  the  most  reliable  results. 

The  percentage  of  fat  may  be  taken  as  ranging 
between  3-5  and  4-0,  but  in  any  particular  instance  the 
proportion  of  fat  may  be  considerably  larger. 

The  amount  of  sugar  ranges  between  4-0  and  4-5 
per  cent.  It  may  reach  a higher  figure,  but  there  is 
considerable  risk  of  over-estimating  the  sugar,  so  high 
results  must  be  viewed  with  suspicion. 


cow’s  MILK  : ITS  COMPOSITION. 


I \7 


The  proportion  of  salts  varies  only  slightly. 

The  methods  of  analysis  employed  by  me  are  tedious 
and  complicated.  The  results  are  probably’f airly  accu- 

rate. The  methods  can  be  applied  to  the  analysis  of 
human  milk. 

Many  other  methods  are  employed,  and  are  detailed 
in  the  various  works  on  milk  analysis. $ The  chief  diffi- 
culty, as  in  the  analysis  of  human  milk,  lies  in  the 
estimation  of  the  proteid  and  sugar  separately.  The 
sugar  is  very  constant  in  amount.  Hence,  if  the  total 
solids  and  the  fat  are  estimated,  the  difference  repre- 
sents the  proteids,  salts,  and  sugar,  and  the  proportion 
of  proteids  can  be  roughly  calculated. 

Method  of  Analysis. — Take  a pint  of  milk  and 
put  it  in  a beaker,  stir  it  up  and  mix  thoroughly,  then 
take  the  specific  gravity  by  an  ordinary  urinometer  or  a 
lactometer.  Test  the  acidity  by  placing  a few  drops  on 
a clean  filter  paper  and  allowing  the  fluid  to  soak  through 
on  to  blue  litmus  paper.  Place  ioo  cubic  centimetres 
aside  in  a stoppered  graduated  glass  cylinder  and  allow 
it  to  stand  for  twenty-four  hours  in  an  incubator  at 
1 8°  to  20°  C.  in  winter,  or  at  the  ordinary  temperature  of 
the  room  if  the  weather  be  hot.  Read  off  the  percentage 
of  cream  which  rises  to  the  surface. 

Pour  50  c.c.  of  the  thoroughly  mixed  up  milk  into  an 
accurately  graduated  burette  and  run  out  rapidly  the 
following  portions  : 

(1)  10  c.c.  into  a beaker. 

(2)  5 c.c.  into  a Schmidt’s  graduated  stoppered  tube. 

(3)  5 c.c.  into  a small  flask  holding  about  50  to  100  c.c. 

(4)  5 c.c. 

5)  5 c.c. 

<6  5 c.c. 

(7)  5 c.c.  into  a previously  weighed  platinum  capsule, 
and  proceed  as  follows  : 
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Estimation  of  Lactose.— Dilute  (i)  with  about 
50  c.c.  of  distilled  water  and  add  dilute  acetic  acid. 
Filter  off  the  precipitated  caseinogen,  mash  up  and 
wash  the  precipitate  twice  or  three  times  with  water 
and  add  the  washings  to  the  previous  filtrate.  Make 
the  filtrate  up  to  a known  quantity,  e.g.,  200  c.c.  Place 
in  a burette  and  estimate  by  means  of  Fehling’s 
solution.  Some  winters  recommend  that  the  filtrate 
should  be  well  boiled  and  again  filtered,  in  order  to  get 
rid  of  the  albumen  before  estimating  the  lactose.  Some 
recommend  that  after  the  albumen  has  been  coagulated 
by  heat  the  lactose  should  then  be  converted  into 
dextrose  by  boiling  for  half  an  hour  with  a little  dilute 
sulphuric  acid.  Others  recommend  the  boiling  with 
dilute  sulphuric  acid  before  the  albumen  has  been 
separated.  I have  found  that  the  method  above 
described  gives  the  most  satisfactory  results  and  that, 
if  the  filtrate  be  boiled  with  dilute  sulphuric  acid, 
numerous  reducing  bodies  are  formed,  unless  it  has 
been  previously  freed  from  nitrogenous  compounds. 
Fehling’s  fluid  gives  better  results  and  is  more  reliable 
than  Pavy’s  or  Knapp’s.  It  is  also  easier  to  work  with  ; 
the  only  precaution  necessary  is  to  run  in  the  fluid  from 
the  burette  quickly,  while  the  Fehling’s  fluid  in  the 
capsule  is  kept  boiling.  If  it  is  run  in  slowly  reduction 
takes  place  with  a less  amount  of  fluid,  probably  due  to 
the  formation  of  reducing  bodies  by  the  action  of  heat 
on  albumen.  The  average  result  obtained  in  my 
analyses  by  this  method  was  4 '48  per  cent,  of  lactose. 
The  variation  was  small  in  the  eight  samples  from  which 
this  percentage  is  calculated,  ranging  only  between  3 '/5 
and  5 '26.  In  each  analysis  three  or  more  estimations 
were  made. 
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Estimation  of  the  Water  and  Total  Solids. — 

Weigh  portion  (7)  as  soon  as  possible  after  measuring 
it  out ; before  evaporation  takes  place.  Multiply  the 
weight  obtained  by  20  ; this  gives  the  weight  of  100  c.c. 
of  the  milk.  Ike  average  of  the  eight  samples  was 
1 01  '9  grammes.  The  variation  ranged  from  ioi*22  to 
103 -4  grammes. 

Place  the  weighed  capsule  and  its  contents  in  an 
incubator  at  40'  C.  and  allow  the  milk  to  evaporate  to 
dryness,  to  a constant  weight.  The  weight,  minus  the 
weight  of  the  capsule,  multiplied  by  20  gives  the  total 
weight  of  solids  in  100  c.c.  milk.  The  total  weight  of 
solids  subtracted  from  the  weight  of  100  cc.  of  the  milk 
gives  the  weight  of  water. 

The  results  were  as  follows  : 

Solids— 1172  to  I4'66  : average,  13-12  gramme®  in  ioo  c.c.  of  milk. 
Water— 85-34  to  90-34  : average,  87*54  „ „ 

Estimation  of  Salts.— Take  the  platinum  capsule 
containing  the  dried  solids  and  heat  it  until  all  the 
contents  are  incinerated  and  only  a white  ash  remains. 
The  capsule  should  not  be  heated  to  redness  for,  if  so. 
small  portions  of  the  salts  may  be  volatilised. 

The  salts  varied  between  cr68  and  0-79  grms. ; an 
average  of  077  grms.  per  100  c.c.  milk. 

Estimation  of  Eat. — Portion  (2) ; 5 c.c.  of  milk  in 
a stoppered  tube  graduated  to  50  c.c.  is  shaken  up  with 
10  c.c.  of  strong  hydrochloric  acid  and  placed  in  a hot 
water  bath  until  it  turns  dark  brown  in  colour,  from  the 
conversion  of  lactose  into  maltose,  and  becomes  clear 
except  for  a little  floating  coagulum  of  lact-albumin. 
The  caseinogen  is  converted  into  acid  albumin.  It  is 
then  cooled  under  the  tap  and  when  cold  35  c.c.  of  el  her 
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added.  Shake  up  well  for  a few  minutes  and  allow  to 
stand.  In  a quarter  of  an  hour  the  fluid  will  be  seen  to 
consist  of  three  layers,  an  upper  clear  layer  of  ether 
containing  fat,  a lower  clear  layer  of  acid  albumin,  water 
&c.,  and  a narrow,  intermediate,  flocculent,  white  layer, 
about  half  an  inch  thick,  of  coagulated  albumen.  Head 
off  the  depth  of  the  ether  layer  from  the  50  c.c.  mark 
to  the  middle  of  the  layer  of  coagulated  albumen. 
Then  measure  off  rapidly  two  10  c.c.  portions  of  the 
•ether  layer  into  previously  weighed  platinum  capsules  ; 
place  them  in  the  hot  incubator  and,  when  the  contents 
have  evaporated  down  to  dryness  and  a constant  weight, 
weigh  them.  Take  the  mean  of  the  two  estimations, 
and  from  that  estimate  the  weight  of  fat  in  the  whole 
ether  layer,  that  is,  in  the  five  centimetres  of  the  milk 
under  examination.  Multiply  by  20  to  obtain  the 
weight  of  the  fat  in  100  c.c.  of  milk  (Schmidt’s  method). 
I found  in  these  analyses  that  the  weight  of  fat  varied 
between  3 ‘495  and  4 2 grammes.  The  percentage  of 
cream  on  standing  for  twenty-four  hours  varied  between 
6 and  9. 

Another  useful  apparatus  for  fat  estimation  is 
Gerber’s  acido-butyrometer.  It  consists  of  a glass 
tube,  with  a graduated  scale,  into  which  the  milk  and 
reagents  are  placed.  It  is  then  corked,  the  contents 
thoroughly  mixed  by  shaking,  and  subjected  to  centri- 
fugal force  in  a gyrostat,  set  in  motion  by  a piece  of 
cat-gut  wound  round  the  axle  and  pulled  quickly  as  in 
spinning  a top.  Let  the  gyrostat  spin  for  three 
minutes,  take  out  the  graduated  tube  and  stand  it  in 
warm  water  for  a few  minutes  and  then  read  off  the 
percentage  of  fat  from  the  scale.  The  reagents  used 
are  sulphuric  acid  of  a definite  strength,  sp.  gr.  1820 
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to  1825  at  6o°  F.,  and  the  purest  amyl  alcohol  obtain- 
able. Mix  10  c.c.  of  the  acid,  1 c.c.  amyl  'alcohol  and 
1 1 cc.  milk  in  each  tube.  Smaller  quantities  of  milk 
can  be  used  if  diluted  to  1 1 c.c. 

Marckand’s  Lacto-butyrometer  is  used  in  another 
method.  It  is  a graduated  glass  tube.  Pour  in  5 c.c. 
-milk  and  a drop  of  caustic  soda  solution  ; add  5 c.c. 
ether  and  shake  the  tube  until  the  fat  is  extracted 
by  the  ether.  On  adding  absolute  alcohol  and  warm- 
ing, the  fat  rises  and  can  be  calculated  from  the 
depth  of  the  layer  in  the  tube.  I did  not  find  this 
method  as  satisfactory  or  as  easily  carried  out  as  that 
of  Schmidt. 

Estimation  of  Total  Nitrogen. — This  was 
carried  out  from  portion  (3)  by  Kjeldahl’s  process,  as 
described  in  Halliburton’s  “ Text-book  of  Chemical 
Physiology  and  Pathology.’’  In  estimating  the  proteids 
the  same  process  was  adopted ; the  proteids  being- 
calculated  from  the  amount  of  nitrogen  obtained  by 
their  decomposition.  The  process  is  a tedious  one. 

The  total  nitrogen  varied  between  0-476  and  0-84 
grammes  per  cent. 

Estimation  of  Total  Proteid. — The  proteids 
were  precipitated  by  the  addition  of  a saturated  solution 
of  tannic  acid  to  portion  (4)  and  separated  by  filtration 
through  glass  wool. 

Variation  . 3 -29966  to  5 • 1 7244  grammes  per  cent. 

Average  . .4-06  grammes  per  cent. 

Estimation  of  Caseinogen. — The  milk  in  por- 
tion (5)  was  diluted  and  a little  acetic  acid  added ; the 
precipitate  being  separated  by  filtration  through  glass 
wool. 
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Variation  . 2-10468  to  374556  grammes  per  cent. 

Average.  . 2 -6 1 grammes  per  cent. 

In  some  of  the  analyses  the  caseinogen  was  also 
estimated  from  the  precipitate  obtained  by  saturation 
of  portion  (6)  with  magnesium  sulphate.  The  results 
obtained  by  this  method  were  equally  satisfactory,  but 
the  process  was  rather  more  troublesome.  In  one 
analysis  the  results  obtained  by  the  two  methods  were 
identical  to  the  fifth  place  of  decimals. 

Estimation  of  Albumin. — The  lact-albumin  was 
estimated  from  the  precipitate  obtained  by  adding 
tannic  acid  to  the  filtrate,  after  the  separation  of  case- 
iiKKren  by  the  addition  of  acetic  acid  or  saturation  with 
magnesium  sulphate. 

Variation  . 1-07016  to  1997632  grammes  per  cent. 

Average  . 1 -41  grammes  per  cent. 

The  Proportion  of  Caseinogen  to  Albumin. 

— The  average  proportionate  relationship  of  the  proteid 
coagulable  by  gastric  juice  and  rennet  ferment  to  the 
uncoagulable  proteid  in  these  analyses  is  2 61  of  the 
former  to  1*41  of  the  latter.  Most  commonly  there 
was  found  practically  twice  as  much  caseinogen  as 
albumin. 

The  Specific  Gravity  varied  between  1029  and 
1 03 5 ; that  usually  given  as  the  ordinary  variation  is 
] 028  to  1034.  It  is  always  higher  than  that  of  water,  on 
account  of  the  proteids,  lactose,  and  salts ; fat  is  of 
lower  specific  gravity  than  water,  but  in  milk  there  is 
not  sufficient  to  counterbalance  the  effect  of  the  other 
solids. 

Increase  in  the  proportion  of  fat  (cream)  lowers  the 
specific  gravity,  and  so  too  does  the  addition  of  water. 
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Diminution  in  the  proportion  of  cream,  or  increase  in 
the  proportion  of  other  solids,  raises  the  specific 
gravity. 

Hence,  if  cream  be  removed  from  milk,  the  specific 
gravity  is  raised ; the  addition  of  water  will  bring  it 
back  to  what  it  was  before.  Consequently  from  a rich 
milk,  of  specific  gravity  1030  for  instance,  by  removal 
of  cream  and  addition  of  water  a poor  milk  of  the 
same  specific  gravity  can  be  prepared.  It  is  clear, 
therefore,  that  the  specific  gravity  alone  is  no  test  of 
the  nutritive  value  of  the  milk. 

A Method  for  the  Rapid  Examination  of 
Milk. — Practically  the  only  fraud  in  milk  dealing, 
that  bears  on  its  nutritive  value,  consists  in  the 
removal  of  cream.  The  proteids,  lactose,  and  salts 
are  never  removed.  In  order  to  readily  detect  such 
a fraud  the  following  method  may  be  employed.  Place 
100  c.c.  in  a graduated  vessel  (or  fill  any  glass  tube 
graduated  in  100  parts),  take  the  specific  gravity,  and 
allow  it  to  stand  for  twenty-four  hours.  Read  off  the 
proportion  of  cream  which  rises  to  the  surface.  If  the 
specific  gravity  is  within  the  limits  above  quoted,  and 
the  percentage  of  cream  on  standing  not  less  than  nine, 
it  may  be  considered  good  average  milk.  The  higher 
the  percentage  of  cream  and  the  lower  the  specific 
gravity,  the  less  likely  is  it  to  have  been  tampered  with. 

Variations  in  the  Specific  Gravity  and  Per- 
centage of  Fat. — Provided  that  the  milk  has  not 
been  tampered  with,  the  specific  gravity  will  be  found 
to  vary  chiefly  with  the  proportion  of  fat.  This  differs 
largely  in  different  cows,  in  the  same  cow  at  different 
times,  and  in  the  same  cow  at  the  same  period  of  the 
day,  and  during  the  same  milking  according  as  the 
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fore-milk,  middle-milk,  or  strippings  is  taken  for 
analysis  (vide  Table  XXVI.  p.  79). 

Alderney  cows,  as  a rule,  yield  a milk  richer  in  cream 
than  that  of  other  varieties.  Stall-fed  cows  in  London 
give  occasionally  milk  richer  in  solids,  especially  fat. 
This  depends  on  the  diet  of  the  animal.  The  fore- 
milk, that  first  drawn  from  the  udder,  is  very  deficient 
in  fat,  and  practically  resembles  skim  milk.  The  strip- 
pings, or  that  last  drawn,  are  so  rich  in  cream  that 
they  are  sometimes  milked  into  a separate  receptacle 
and  sold  as  cream.  It  is  therefore  of  great  importance, 
when  analysing  the  milk  of  any  particular  cow,  to 
obtain  the  whole  of  the  mammary  secretion  and  not 
a portion  guessed  at  as  the  middle  milk. 

The  Milk  Supply. — By  the  time  the  milk  reaches 
the  consumer  in  a large  town,  especially  in  London,  it 
has  been  exposed  to  innumerable  risks  of  contamination 
and  can  no  longer  be  considered  fresh.  Certain  pre- 
cautions ought  always  to  be  adopted  and,  though  some 
of  these  are  enforced  by  law,  a large  number  are 
neglected  or  unnoticed.  The  management  of  our  milk 
supply  is  a disgrace  to  a nation  possessed  of  a scientific 
knowledge  of  the  diseases  dependent  upon  it.  In  the 
first  place,  only  the  milk  of  healthy  cows  should  be 
taken,  and  that  of  an  indisposed  animal  must  on  no 
account  be  mixed  with  the  remainder.  An  animal 
showing  the  least  sign  of  general  malaise,  or  of  any 
eruptive  or  other  affection  of  the  udders,  should  be 
kept  separate  from  the  rest  of  the  herd.  The  cow  is 
a peculiar  animal  in  many  ways.  Her  nervous  func- 
tions are  exaggerated,  for  she  is  always  either  milking 
or  pregnant.  Frequently  in-breeding  is  carried  on  to 
a large  extent.  She  is  a highly  nervous  and  excitable 
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animal,  with  a marked  tendency  to  tuberculosis.  This 
disease  has  increased  considerably  among  cattle  during 
the  last  twenty  years.  The  use  of  tuberculin  as  a test 
for  tuberculosis  in  dairy  cows  ought  to  be  insisted  on, 
and  all  cows  destroyed  which  give  the  characteristic 
reaction.  The  normal  temperature  of  the  cow  is  very 
variable ; it  is  usually  stated  to  be  between  98°  and 
ioi°  F.  Brush  found  it  higher  and  still  very  variable, 
even  when  the  animal  was  in  apparent  health,  as 
judged  by  the  due  performance  of  her  functions  with 
profit  to  the  owner : the  average  of  several  hundred 
observations  was  I02‘5°  F. ; range  ioi’5°  F.  to  103°  F. 

The  failure  of  cow's  milk  to  give  satisfaction,  when 
it  is  employed  as  a substitute  food  in  the  artificial 
feeding  of  infants,  depends  on  one  or  more  of  the 
following  conditions : 

1.  A faulty  condition  of  the  cow. 

2.  Improper  feeding  or  care  of  the  animal. 

3.  Improper  or  careless  methods  of  milking. 

4.  Improper  handling  of  the  milk  from  the  time  it 

is  drawn  from  the  udder  to  the  time  when  it 
reaches  the  consumer. 

Faulty  Conditions  of  the  Cow. — The  milk  may 
deviate  from  the  normal  standard  in  various  conditions 
of  local  or  general  disease ; for  instance,  tuberculosis 
of  the  lungs  or  udder,  foot  and  mouth  disease,  pleuro- 
pneumonia, and  many  local  affections  of  the  udder. 
The  milk  of  such  animals  should  on  no  account  be 
used.  The  cow  may  be  old  and  the  period  of  lactation 
much  prolonged ; its  milk  will  be  thin  and  watery  and 
deficient  in  fat.  It  may  have  recently  calved  and  its 
milk  contain  many  colostrum  corpuscles ; such  milk  is 
certain  to  disagree. 
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Effect  of  Diet. — Plenty  of  food  and  little  exercise 
increase  the  yield  of  milk.  A sufficient  supply  of 
water  is  necessary.  Nitrogenous  food  is  especially 
beneficial  in  increasing  the  yield  and  the  percentage 
of  fat.  In  order  to  provide  a milk  that  is  suitable  for 
the  infant  on  account  of  its  richness  in  fat,  the  cow 
should  be  fed  on  highly  nitrogenous,  rather  than  on 
starchy  and  fatty  foods. 

It  has  been  found  by  experiment  that  cows  fed 
freely  upon  sugar  beet  produce  a faintly  alkaline 
milk ; that  cows  fed  partially  on  beets  yield  a neutral 
or  faintly  alkaline  milk,  and  that  if  one  part  of  this 
milk  is  added  to  two  parts  of  the  acid  milk  from  cows 
which  have  had  no  beets  in  their  food,  the  mixture 
becomes  faintly  alkaline. 

Cows  set  aside  for  providing  milk  for  infants  should 
not  be  fed  on  fermented  foods,  such  as  the  refuse  of 
breweries.  They  should  not  be  allowed  to  drink 
stagnant  water,  and  their  pastures  should  be  tree  from 
noxious  weeds  and  decaying  leaves.  Some  plants  taken 
in  the  food  will  alter  the  colour  of  the  milk ; some  may 
contain  poisonous  principles. 

The  water  should  be  obtained  from  ponds  supplied 
by  springs,  fenced  round  and  protected  from  surface 
drainage.  It  is  even  better  that  the  water  should  be 
supplied  in  troughs  filled  from  the  pond  or  spring. 
Frequently  it  is  found  that  the  milk  from  cows  fed 
on  turnips  and  linseed  or  cotton  cake,  disagrees  with 
infants ; turnips  more  especially  appear  to  render  the 
milk  unsuitable.  Only  recently  I came  across  a case 
where  the  milk  of  a cow  fed  on  turnips  caused  violent 
gastro-enteric  disturbance  in  a child  six  months  old. 
The  cow’s  diet  was  changed  to  one  of  hay  and  oats,  and 
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the  milk  then  agreed  perfectly.  The  milk  of  cows 
pasture-fed  is  much  more  likely  to  agree  than  that  of 
stall-fed  animals.  Good  food  is  essential  to  the  pro- 
duction of  good  milk. 

Cow-houses  should  be  built  of  impervious  material ; 
the  floors  paved,  raised  and  sloping  down  to  a broad 
gully  to  receive  the  excreta';  this  gully  should  have  a 
gentle  fall  and  lead  into  a tank  outside  the  cow-house, 
receiving  the  liquid  excreta  and  frequently  emptied. 
The  fittings  and  troughs  should  be  made  of  impervious 
material.  The  roof,  walls,  and  woodwork  must  be  well 
lime-washed,  and  re-washed  and  lime- washed  whenever 
dirty.  No  deposit  of  manure  should  be  allowed  near 
the  sheds,  and  all  yards  and  barns  must  be  kept  scru- 
pulously clean.  The  bedding  should  consist  of  clean 
straw,  peat-moss,  sand  or  saw-dust.  Plenty  of  light 
and  ventilation  are  essential  but  the  sheds  should  not 
be  draughty.  A temperature  of  about  50  ' F.  is  the  most 
suitable.  Only  a limited  number  of  cows  should  be 
kept  in  the  same  shed. 

If  the  cows  have  to  come  from  pasture  before  being- 
milked  they  must  on  no  account  be  hurried  or  frightened  ; 
let  them  be  driven  slowly  and  without  the  aid  of  a dog. 

Milking  and  Handling  of  the  Milk. — The  cow 
must  be  kept  clean,  like  a well-groomed  horse.  Before 
milking,  the  udder  and  teats  should  be  well  washed  with 
warm  water  and  dried  with  a soft  towel.  The  hands  of 
the  milker  should  be  washed  before  and  after  milkino- 
each  cow.  The  milk  pails  should  be  thoroughly  scalded 
out  with  boiling  water  and  kept  in  the  open  air  or  in  a 
clean,  airy  barn  until  required  for  use.  Milk  on  cooling 
absorbs  odours  from  dirty  cow-houses  and  barns  ; such 
odours  can  be  got  rid  of : 
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(ci)  By  pouring  the  milk  in  a thin  stream  from  can 
to  can  in  the  open-air. 

(b)  By  pumping  in  pure  air  by  means  of  a suitable 
machine. 

(c)  By  the  addition  of  nitrate  of  potash.  This  is  a 
method  which  certainly  ought  not  to  be  permitted. 
Glycerides  and  sulphates  are  found  in  decomposing 
milk  and  these  bodies  may  combine  with  the  nitrates 
produced  by  the  activity  of  microbes,  and  form  bodies 
allied  to  nitro-glycerine.  Tyrotoxicon  is  a body  some- 
times found  in  unsound  milk  and  occasionally  it  deton- 
ates under  examination  in  the  laboratory,  suggesting 
an  approximation  to  nitro-glycerine.  Moreover,  the 
toxic  effects  of  nitro-glycerine  are  similar  to  those  of 
tyrotoxicon. 

After  the  milk  has  been  drawn  and  aerated  it  should 
be  at  once  thoroughly  cooled.  Where  possible,  the  best 
means  of  cooling  is  to  place  the  can  iu  a running 
stream  ; if  a stream  is  not  available  the  can  should  be 
surrounded  with  ice-water.  During  cooling  the  can 
should  be  uncovered  and  the  milk  frequently  and  gently 
stirred.  The  temperature  should  be  reduced  to  60  F. 
in  an  hour,  aud  the  can  kept  in  cold  water  until  it  is 
sent  off  for  delivery.  It  is  even  better  to  cool  the  milk 
down  to  40°  F.  and  supply  it  at  that  temperature.  At 
no  time  should  the  milk  be  frozen.  When  sent  by  rail 
the  milk  cans  should  be  placed  in  a van  built  on  the 
principle  of  a refrigerator.  It  is  a pity  that  our  big 
railway  companies  do  not  build  a sufficient  supply  of 
such  vans  for  the  purpose. 

As  at  present  delivered  to  the  customer,  it  is  usually 
put  into  small  metal  cans  of  a suitable  size,  generally 
being  ladled  out  of  a bigger  can  for  the  purpose, 
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occasionally  let  out  of  a bigger  can  through  a tap  placed 
at  the  bottom.  Both  methods  are  unsatisfactory.  In 
the  former  the  milk  becomes  terribly  contaminated  by 
dust  and  other  matters  getting  in  during  the  frequent 
removal  of  the  cover,  especially  on  a dry  and  windy  day. 
In  the  latter,  the  earlier  customers  suffer  to  the  advan- 
tage of  the  later  ones,  on  account  of  the  cream  rising  to 
the  surface. 

As  at  present  received  the  only  precautions  the  con- 
sumer can  take  are  to  see  that  no  milk  is  taken  in  at  a 
higher  temperature  than  65°  F.  and,  if  for  an  infant, 
that  it  is  not  more  than  twelve  hours  old.  Two  sets  of 
milk  cans  should  be  used  and  each  thoroughly  scalded 
out  as  soon  as  the  milk  is  emptied  out  of  it.  In  summer 
the  milk  should  be  at  once  slightly  boiled,  then  rapidly 
cooled  and  placed  in  the  refrigerator.  Light  as  well  as 
heat  hastens  decomposition.  Our  country  is  a very  long 
way  behind  Denmark  in  the  management  of  its  milk 
supply.  Copenhagen  is  very  well  and  scientifically 
supplied  by  a company.  The  milk  is  brought  to  the 
company  by  various  farmers,  and  great  care  taken  that 
none  but  sound  milk  is  admitted.  The  regulations 
provide  payment  for  the  milk  of  any  indisposed  cow  at 
the  ordinary  rate,  and  wages  for  anyone  engaged  in 
milking,  &c.,  who  is  affected  by  any  infectious  disease. 
Consequently  it  is  not  to  the  advantage  of  the  dairyman 
or  his  employes  to  evade  the  regulations.  The  milk  is 
cooled  down  to  40°  F.  and  all  the  processes  are  carried 
out  at  this  temperature,  at  which  also  it  is  supplied  to 
the  consumer  in  carefully  sterilised  bottles  corked  with 
clean  new  corks.  The  company  guarantees  the  veter- 
inary control  of  all  the  cows  from  which  the  milk  is 
obtained  and  the  exclusion  of  the  milk  from  suspected 
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animals;  the  cooling  of  the  milk  by  ice  to  40°  F.,  or 
lower,  both  at  the  farms  and  the  depot ; the  filtration 
of  the  whole  of  the  milk  by  upward  filtration  through 
fine  gravel ; and  absolute  cleanliness  of  all  bottles  and 
cans  used,  which  are  supplied  under  the  security  of  the 
company’s  seal.  The  cows  are  examined  once  a fort- 
night by  a veterinary  surgeon.  An  inspector  reports 
monthly  on  the  fodder,  the  state  of  the  sheds  and  the 
care  exercised  in  the  milking  process.  During  summer 
the  food  consists  of  fresh  pasture  grass  and  clover ; in 
winter  of  hay,  oats,  bran,  and  carrots.  Extract  from 
the  regulations : “ The  food  of  the  cows  must  be  of 

such  a nature  and  quality  that  no  bad  taste  or  taint  may 
be  imparted  to  the  milk  by  it.  Brewers’  grains  and  all 
similar  refuse  from  distilleries  are  strictly  forbidden,  as 
also  is  every  kind  of  fodder  which  is  not  fresh  and  in 
good  condition.  Turnips  are  strictly  forbidden ; no  kind 
of  turnip  leaves  may  be  used.  Carrots  and  mangolds 
are  allowed  up  to  half  a bushel  a cow,  but  only  when  at 
least  seven  pounds  of  corn,  bran,  and  cake,  are  given 
with  them.  Rape-seed  cake  is  the  only  oil-cake  which 
may  be  used.  Cows  kept  for  infants’  milk  must  not 
receive  any  oil-cake.  Stall  feeding  in  summer  will  not 
be  permitted  under  any  circumstances.  The  cows  must 
be  fed  in  the  open  air  on  clover  and  grass;  vetches  are 
forbidden.  In  autumn  the  cows  must  be  clipped  on 
the  udder,  tail,  and  hind-quarters,  before  being  taken 
in.  The  milk  of  cows  newly  calved  must  be  withheld 
for  twelve  days  after  calving  and  must  not  be  less  in 
quantity  than  three  quarts  per  day.  Immediately  after 
milking,  during  all  seasons  of  the  year,  the  milk  must 
be  cooled  down  with  ice-water  to  40°  F.” 

Until  some  such  system  is  introduced  into  our  own 


COW’S  MILK  : ITS  COMPOSITION.  I 3 I 

country  for  tlie  supply  of  milk  to  the  inhabitants  of 
towns,  the  mortality  of  infants  and  the  prevalence  of 
typhoid  fever  and  other  diseases  spread  by  milk  will 
remain  practically  unchecked  and  uncontrolled. 

Some  of  our  large  dairy  companies  have  progressed 
partially  in  this  direction ; a sanitary  condition  of  the 
farm  and  farm  buildings,  the  possession  of  a good  water 
supply  and  suitable  boiler  and  a refrigerator  are  insisted 
on.  The  farmer  is  bound  down  not  to  tamper  with  the 
milk  in  any  way,  to  strain  and  refrigerate  it,  to 
thoroughly  scald  and  clean  all  vessels,  and  not  to  send 
the  milk  of  any  cow  which  is  out  of  health  or  in  physic. 
He  is  also  indemnified  against  any  loss  resulting  from 
the  outbreak  of  any  infectious  or  contagious  disease 
among  those  engaged  in  the  dairy  work,  provided  that 
notice  is  given  to  the  company,  if  for  that  reason  the 
milk  is  deemed  unsuitable  for  delivery. 

At  present  there  is  no  company  which  supplies  milk 
on  a large  scale  in  bottles  or  tins,  in  the  way  that  the 
Copenhagen  company  does,  nor  any  company  which 
sterilises  the  whole  of  its  milk  supply  and  sends  it  out 
in  this  condition.  Companies  are,  however,  being 
started  for  this  purpose  in  Liverpool  and  Manchester, 
and  probably  by  the  time  this  appears  in  print  in 
London  also.  The  process  will  be  referred  to  subse- 
quently in  discussing  the  methods  of  sterilising  milk. 

The  importance  of  cooling  down  the  milk  to  a low 
temperature  and  keeping  it  at  that  temperature  is  very 
great.  The  lower  the  temperature  the  less  rapidly  do 
micro-organisms  develop  in  the  milk. 

The  shorter  the  distance  the  milk  has  to  travel  the 
better  for  the  consumer.  In  comparing  the  value  of 
milk  from  different  distances,  attention  must  be  paid  to 
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the  method  and  rapidity  of  transit,  and  the  nature  of 
the  road  it  has  to  come  across. 

Cow’s  milk,  even  in  a large  town,  ought  never  to  be 
more  than  twelve  hours  old.  Sometimes  it  is  a good 
deal  more  and  contains  certain  chemicals  to  preserve  it, 
chief  among  these  being  boracic  acid  and  salicylic  acid. 
Out  of  thirty  samples  of  milk  bought  in  the  districts 
of  Westminster,  Marylebone,  Lambeth  and  Battersea 
during  June  1895,  and  analysed  by  Charles  E.  Cassal 
an  behalf  of  the  British  Medical  Association  Special 
Commission  ( British  Medical  Journal,  July  20,  1895), 
no  less  than  ten  contained  boric  acid  and  three  were 
artificially  coloured.  Whether  this  drug  does  harm  or 
not  in  the  body  the  use  of  it  ought  to  be  prevented,  as 
it  only  enables  milk  to  be  sold  to  the  public  long  after 
it  ought  to  be  used.  It  requires  nearly  four  grains  of 
boracic  acid  per  pint  for  the  preservation  of  milk.  Six 
grains  of  this  drug  is  a maximum  dose  for  a child  three 
years  of  age.  Cases  of  boracic  acid  poisoning  from  the 
use  of  such  milk  have  been  recorded.  In  country  dis- 
tricts people  sometimes  drink  milk  warm  from  the  cow 
and  occasionally  it  is  recommended  for  infants.  This  is 
a mistake,  for  it  has  been  found  by  actual  experiment 
that  cow’s  milk,  taken  after  this  manner,  forms  a firm 
curd  in  the  stomach  and  is  very  indigestible.  The  curd 
is  not,  however,  as  hard  and  resistant  as  that  from  milk 
which  is  too  old.  The  fresher  the  milk  the  better  it  is 
for  the  infant,  but  no  matter  how  fresh  and  pure  the 
milk  is,  it  will  require  modification  in  order  to  x*ender  it 
suitable  to  the  digestive  capacity  of  the  child. 

Milk  from  one  Cow. — How  often  we  hear  this 
recommended  as  a panacea  for  an  infant  with  whom 
the  ordinary  milk  supply  does  not  agree.  It  is  a popular 
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fallacy  and  in  the  minds  of  tlie  profession  an  incom- 
pletely exploded  one.  Milk  from  one  cow  involves  a 
maximum  degree  of  variability,  whereas  by  taking  the 
mixed  milk  of  a herd,  the  larger  the  better,  a much 
more  uniform  standard  is  obtained.  Any  individual 
variation  is  minimised  or  lost  in  the  mixture. 

It  has  been  shown  that  the  milk  of  a cow  is  liable  to 
great  variation  according  to  the  nature  of  its  food,  the 
period  of  lactation  and  the  condition  of  its  health. 
If  lactation  is  much  prolonged  the  milk  becomes  very 
poor  and  watery. 

In  the  country,  where  the  parents  of  the  child  own 
the  cows,  it  may  be  sometimes  advisable  to  put  one 
aside  for  the  supply  of  the  infant.  In  the  case  of  a 
delicate  child,  not  very  tolerant  of  cow’s  milk,  by  re- 
ducing the  diet  of  the  cow,  as  shown  previously,  the 
milk  can  be  rendered  poorer  in  solids  and  more 
digestible. 

In  a town  this  is  rarely  advisable  or  necessary.  Even 
if  one  could  trust  to  the  honesty  of  the  dairyman,  it  is 
unlikely  that  the  milk  of  one  cow,  town  fed  as  it  is, 
will  be  more  suited  to  the  requirements  of  the  infant 
than  the  mixed  milk  supplied  by  some  of  our  large  milk 
companies. 

The  milk  of  these  companies  is  more  reliable  and 
less  liable  to  vary  than  that  supplied  by  some  of  the 
small  dealers,  both  on  account  of  the  quantity  received 
and  the  less  temptation  to  dilution  and  the  abstraction 
of  cream.  It  should  always  be  recommended  as  the 
source  of  supply  for  an  infant,  when  cow’s  milk  is 
ordered. 

Tyrotoxicon — (cheese  poison) — is  a substance  dis- 
covered by  Vaughan  in  stale  milk,  which  produces 
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symptoms  resembling  those  of  cholera  infantum.  It 
has  been  found  in  cheese  and  decomposing  milk,  in  the 
crevices  of  badly  cleaned  cans.  Possibly  it  is  present 
at  times  in  the  milk  of  cows  which  are  diseased. 

In  order  to  prepare  it  milk  is  allowed  to  stand  until 
curdled,  the  curd  separated  by  filtration  and  the  acid 
filtrate  rendered  feebly  alkaline  by  caustic  potash.  The 
filtrate  is  shaken  up  with  ether,  the  ether  separated  and 
allowed  to  evaporate.  The  residue  is  redissolved  in 
water  and  the  poison  again  separated  out  by  ether.  It 
separates,  when  the  ether  evaporates,  in  a crystalline 
form  with  a penetrating  cheesy  odour. 

Tests. — Place  two  or  three  drops  of  pure  sulphuric 
and  carbolic  acids  on  a white  porcelain  plate.  The 
mixture  is  almost  colourless,  but  on  the  addition  of  a 
few  drops  of  a watery  solution  of  the  crystals,  a colour, 
varying  from  yellow  to  orange-red,  develops. 

A small  dose  of  a watery  solution  placed  on  the 
tongue  of  a dog  or  cat  causes  severe  gastro-enteric 
disturbance.  In  a few  moments  the  animal  froths  at 
the  mouth,  vomits,  has  spasm  of  the  abdominal  muscles 
and  later  free  watery  purgation. 

It  reduces  iodic  acid ; turns  prussian  blue  with  ferro- 
cyanide  of  potassium  and  ferric  chloride ; is  not  pre- 
cipitated from  its  solution  by  ordinaryalkaloidal  reagents. 
The  crystals  decompose  if  kept  at  the  temperature  of 
the  room. 

It  is  extremely  probable  that  some  of  the  epidemics 
of  severe  infantile  diarrhoea  are  caused  by  this  poison. 
These  cases  occur  at  a time  of  year  when  milk  is  especially 
liable  to  decompose ; among  the  class  of  people  whose 
surroundings  are  most  favourable  to  decomposition  and 
in  places,  such  as  large  towns,  where  really  fresh  milk 
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is  not  supplied.  Newton  and  Wallace,  of  the  New 
Jersey  State  Board  of  Health,  reported  a number  of 
cases  of  poisoning  by  milk  in  different  hotels  in  the 
same  place.  On  inquiry  it  was  found  that  all  the  milk 
came  from  one  milkman  whose  cows  were  milked  at 
midnight  and  noon.  The  weather  was  very  hot  and 
the  noon  milk  was  placed  in  cans  without  being  cooled 
and  carted  eight  miles  during  the  hottest  part  of  the 
day.  It  was  this  milk  which  caused  the  poisoning; 
the  midnight  milk  delivered  in  the  morning  was  non- 
injurious.  Probably  the  poison  in  this  case  was  tyro- 
toxicon  and  it,  or  the  organism  giving  rise  to  it,  was 
generated  by  the  careless  manner  of  collection  and 
transportation. 


CHAPTER  X. 


THE  COMPARISON  OF  COW’S  MILK 
WITH  HUMAN  MILK.— THE  PRE- 
PARATION FROM  COW'S  MILK  OF  A 
FLUID  RESEMBLING  HUMAN  MILK. 

The  reaction  of  human  milk  is  alkaline ; that  of  cow’s 
milk,  as  it  reaches  the  consumer,  is  acid.  Sometimes 
cow’s  milk  is  alkaline  when  the  cow  is  fed  on  certain 
foods ; at  times  the  milk  of  unhealthy  women  is  acid. 

The  proteids  in  cow’s  milk  are  considerably  in 
excess  of  those  in  human  milk,  the  relative  proportion 
in  the  two  fluids  being  about  two  to  one.  Not  only  is 
there  a total  excess,  but  there  is  also  a difference  in  the 
proportions  which  the  two  proteids  bear  to  each  other 
in  the  two  fluids.  Unfortunately  these  latter  propor- 
tions have  not  been  accurately  ascertained.  The 
results  of  analysis  are  very  different  as  obtained  by 
different  observers.  According  to  Konig  the  propor- 
tion of  caseinogen  to  albumin  is  as  4:1  in  cow’s  milk, 
and  as  1:2  in  human  milk;  and  he  calculates  that 
there  is  five  times  as  much  caseinogen  in  the  former  as 
in  the  latter.  Other  observers  give  different  results. 
In  the  eight  complete  analyses  of  cow’s  milk  made  by 
the  author  the  proportion  of  caseinogen  to  albumin 
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was  about  two  to  one.  The  relative  proportions  given 
by  various  analysts  are  recorded  in  the  next  table : 


TABLE  XL. 


The  Relative  Proportions  of  the  two  Proteids. 


Cow’s  milk. 

Human  milk. 

Observer. 

Caseinogen. 

Albumin. 

Caseinogen. 

Albumin. 

Observer. 

Konig  . . . 

Wynter-Blyth 
Author  . . . 

Gorup-Besanez 
Hoppe-Seyler . 

Voi 
3 '98 
2'6i 

3 *57 
30-4-0 

0-75 

077 

I'4I 

075 

o'3-o'5 

0-63 

2-40 

0- 63 

1 - 2 

I -28 

i -8-4-8 

1-31 

0- 57 

1- 50 
°'5 
o'34 

0-7-1 -7 

Konig 

Wynter-Blyth 

Hirt 

Lehmann 

Tolmatscheff 

Makris 

All  observers  are  agreed  that  the  proportion  of 
proteid  coagulable  by  acid  (caseinogen)  is  much  greater 
in  cow’s  milk  than  in  human  milk.  In  some  respects 
the  caseinogen  differs  in  the  two  fluids ; from  human 
milk  it  is  precipitated  with  greater  difficulty  by  acetic 
acid  and  more  readily  by  magnesium  sulphate,  and  the 
curd  formed  by  the  addition  of  acid  or  rennet  ferment 
is  finer,  more  flocculent  and  more  readily  digestible. 
By  diluting  cow’s  milk  sufficiently,  with  from  four  to 
five  times  its  bulk  of  water,  the  curd  obtained  on  the 
addition  of  dilute  acetic  acid  closely  resembles  that  of 
human  milk. 

The  fat  differs  only  in  the  size  of  the  globules,  which 
range  from  O’OOl  to  0’2  mm.  in  diameter  in  cow’s  milk, 
and  from  0-00015  to  o-oo5  mm.  in  human  milk.  The 
globules  have  no  casein  envelope,  but  on  the  surface  of 
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each  a number  of  albuminous  particles  are  condensed 
by  molecular  attraction.  In  other  respects  cow’s  milk 
differs  from  human  milk  in  containing  less  sugar  and 
more  salts.  The  sugar  is  chemically,  physically  and 
physiologically  the  same  in  the  two  secretions.  The 
tables  of  Rotch  and  Ivonig,  comparing  the  two  fluids, 
are  well  worthy  of  examination. 


TABLE  XLI. 


Comparison  between  Human  and  Cow's  Milk  (Rotch). 


Human  milk  received  direct  from  the 

Cow’s  milk  12  hours 

breast. 

old. 

Water 

87-88 

86-87 

Solids 

13-12 

14-13 

Proteids  . . . 

10 

4‘° 

Fat 

4‘° 

4'° 

Sugar  .... 

70 

4'5 

Ash 

0'2 

07 

Reaction  .... 

Slightly  alkaline 

Slightly  acid 

Bacteriologically  . 

Sterile 

/ Crowded  with  micro- 
( organisms 

Coagulable  proteid . 

Proportionately  small 

Proportionately  large 

Marked  in  the  test 

tube.  Not  percep- 

Coagulation  by  acid  j 

Not  perceptible  in 
the  test  tube 

tible  in  milk  plus 
four  times  its  bulk 

of  water.  Greatest 
k with  pure  milk. 

TABLE  XLII. 

Comparison  between  Human  Milk  and  Coio’s  Milk  (Konig). 


Human  milk. 

Cow’s  milk,  j 

Water 

87-41 

87-14 

Solids 

I2’S9 

12-86 

Proteids  . . . 

2-29 

3'55 

Fat 

378 

3-69 

Sugar  .... 

6’2I 

4-SS 

Asli 

0-31 

0-71 
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These  tables  agree  very  closely,  the  only  difference  at 
all  great  being  in  the  proportion  of  proteid  in  human 
milk  given  by  the  two  observers.  Konig  gives  a much 
higher  percentage  than  Eotch.  This  difference  is  a 
very  important  one.  In  another  table  Rotcli  gives  the 
average  percentage  of  proteid  as  from  i to  2. 

In  Table  XL.  the  proportions  of  proteid  in  cow’s 
milk  and  in  human  milk  are,  according  to  Konig,  as 
3 76  to  1 '94.  These  figures  are  almost  identical  with 
those  given  by  Leeds. 

In  order  to  prepare  from  cow’s  milk  a mixture,  as 
nearly  as  possible  identical  in  composition  with  average 
human  milk,  we  must  start  with  a standard  analysis  of 
each,  as  close  to  the  average  as  possible.  Both  fluids 
have  been  shown  to  be  essentially  variable  in  composi- 
tion under  varying  conditions  of  diet,  health,  age,  &c. 
Cow’s  milk  is  liable  to  still  greater  variation  on  account 
of  having  to  pass  through  the  hands  of  dealers  who  are 
not  invariably  honest.  Adulteration  by  the  dealer 
generally  takes  the  form  of  abstraction  of  cream  or 
addition  of  water,  or  a combination  of  the  two 
methods. 

It  is  clear  that  the  knowledge  of  an  average  standard 
of  each  fluid  will  enable  us  to  prepare  an  artificial 
mixture  resembling  human  milk,  and  most  likely  to 
suit  the  digestive  capacity  of  the  infant  for  whom  it 
is  chosen.  Bor  this  purpose  I take  the  average  of  my 
own  analyses  of  specimens  of  London  milk,  as  it 
reaches  the  consumer,  as  the  standard  for  cow’s  milk 
and,  as  a standard  for  human  milk,  an  average  deduced 
from  the  analyses  of  Luff  (for  Cheadle),  Meigs,  Leeds, 
and  Konig. 


140  THE  FEEDING  OF  INFANTS. 

TABLE  XLIII. 

Standard  Comparative  Table  of  Human  and  Cow's  Milk. 


Cow's  milk. 

Human  milk. 

Water 

S7 

87-46 

Solids 

13 

12-54 

Proteids 

4'o6 

1 93 

Fat  . 

370 

3-62 

Lactose 

4'4S 

675 

Salts  . 

076 

0’24 

Reaction 

Acid 

Alkaline 

It  is  evident  that  in  order  to  reduce  the  percentage 
of  proteid  in  cow’s  milk  to  that  in  human  milk  a con- 
siderable quantity  of  water  must  be  added,  and  that 
the  addition  of  water  will  reduce  the  proportions  of  fat 
and  sugar  below  those  required  by  the  infant.  The 
effect  of  diluting  milk  with  water  in  the  proportions 
I : I,  1 : 2,  and  1 : 3 is  best  shown  by  comparative  tables, 
as  follows : 


TABLE  XLIV. 

Composition  of  Diluted  Cow's  Milk. 


Milk,  1 part. 
Water,  i part. 

Milk,  1 part. 
Water,  2 parts. 

Milk,  1 part. 
Water,  3 parts. 

Water  . 

93'S 

95-66 

96-75 

Solids 

6'5 

4'33 

3‘25 

Proteids 

2-03 

136 

1 -015 

Fat 

1-85 

123 

0-925 

Lactose 

2*24 

1-49 

I *120 

Salts  . 

0-38 

0-25 

O’lQO 

Dilution  with  even  three  times  the  bulk  of  water 
only  reduces  the  percentage  to  what  Meigs  considers 
the  average  percentage  present  in  human  milk. 
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Clinically  it  is  sometimes  found  that  an  infant  can  only 
digest  a milk  containing  about  one  per  cent,  of  proteid, 
but  the  average  babe  can,  as  a general  rule,  digest 
milk  containing  two  per  cent,  of  proteid,  at  any  rate 
after  the  fourth  month  of  life.  In  every  case  of  dilu- 
tion fat  and  sugar  must  be  added,  to  raise  the  propor- 
tions of  these  two  substances  to  what  is  present  in 
human  milk. 

Gartner  has  recently  devised  a simpler,  and  in  some 
respects  a more  valuable,  method  for  preparing  from 
cow’s  milk  a suitable  substitute  for  human  milk. 
Equal  quantities  of  milk  and  sterilised  water  are 
poured  into  a centrifugal  separator,  which  is  arranged 
to  revolve  so  that  the  two  outgoing  streams  are  equal. 
The  milk  is  thereby  separated  into  two  portions  with 
the  following  composition  : 

TABLE  XLV. 


Percentage  of  Proteids  and  Fat  in  Gartner's  Milk. 


Proteid. 

Fat, 

Before  separation — 

Original  milk  ..... 

3 '6 

3 ‘5 

„ „ (diluted) 

1-8 

175 

After  separation — 

“ Fettmilch,”  or  cream  portion  . 

i-8 

3 '3 

“ Magermilck,”  or  skim  milk  portion  . 

i-8 

O *2 

In  August  1895,  before  I was  acquainted  with 
Gartner’s  method,  I suggested  at  the  meeting  of  the 
British  Medical  Association,  to  Mr.  Richmond,  the 
analyst  to  the  Aylesbury  Dairy  Company,  the  prepara- 
tion of  a special  milk  for  infants  according  to  a very 
similar  process.  Taking  an  equal  quantity  of  mixed 
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cow’s  milk,  and  of  a nine  per  cent,  solution  of  lactose, 
the  whole  is  passed  through  a separator  so  arranged 
that  the  two  outgoing  streams  are  equal.  It  is  thus 
divided  into  two  equal  parts,  one  of  which  contains 
almost  all  the  cream,  and  may  be  termed  cream  milk, 
while  the  other  contains  practically  no  cream,  and 
may  be  called  skim  milk.  The  composition  of  the  two 
fluids  will  be  as  follows  : 


TABLE  XLVI. 


Original 
cow’s  milk. 

Separated  milk. 

Cream  milk. 

Skim  milk. 

Proteids  . . . 4 0 per  cent. 

Fat  . . . . 37  „ „ 

Lactose  . . .4  4 » „ 

Salts . . . . 07  „ „ 

2 0 per  cent. 

3 5 i>  •> 

6 7 » 11 

0’35,i  » 

2'o  per  cent. 
0-2  „ „ 

67  1,  ,, 

o'35 .. 

The  Company  kindly  prepared  milk  according  to  this 
method,  and  supplied  it  for  trial  under  my  supervision 
at  the  Belgrave  Hospital  for  Children.  The  composi- 
sition  of  the  milk  supplied  and  its  comparison  with 
human  milk  are  shown  in  the  adjoining  table: 

TABLE  XLVII. 


Comparison  of  Cream  Milk  with  Human  Milk. 


Cream  milk. 

Human  milk 
(Table  XLI1I.). 

Total  solids  . 
Proteids 
Fat 

Lactose 
Salts  . 

13-11  per  cent. 
1 82  ,,  ,, 

4-02  „ „ 

6'S8  „ ,, 

o-39  .. 

12-54  per  cent. 
i’93  ,, 

3’62  „ „ 

6'75  „ ,1 

0 24  i)  JJ 
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The  table  shows  how  closely  the  cream  milk  approxi- 
mates to  average  human  milk  in  composition.  It  is 
well  taken  and  digested  by  infants,  but  it  was  found 
that  the  percentage  of  fat  was  too  high  for  some  of 
them.  Since  then  the  amount  of  fat  has  been  reduced 
to  3 -7  per  cent,  with  excellent  results.  It  is  rendered 
faintly  alkaline,  pasteurised  and  supplied  in  vacuum- 
stoppered  bottles.  Gartner’s  method  of  preparation  is 
simpler  and  cheaper.  After  the  separation,  the  addition 
of  four  per  cent,  of  milk  sugar  is  necessary.  Probably 
cane  sugar  will  be  found  just  as  satisfactory  as  lactose. 
The  advantages  of  this  mode  of  preparation  may  be 
summed  up  shortly  as  follows  : 

1.  By  the  process  of  separation  a large  number  of 
deleterious  substances  which  accidentally  contaminate 
milk,  such  as  particles  of  manure,  hairs,  epidermal 
scales  from  the  hands  of  the  milker  or  the  udder,  dust, 
&c.,  are  removed.  Needless  to  say  such  constituents 
are  very  liable  to  be  injurious  to  the  infant. 

2.  By  the  process  of  pasteurisation  the  countless 
organisms,  present  in  the  milk  when  it  reaches  the 
dairy,  are  destroyed.  It  has  been  shown  that  a 
temperature  of  i6o°  F.  destroys  the  bacilli  of  tubercle, 
typhoid  fever,  diphtheria  and  many  other  diseases. 
The  liability  to  the  transmission  of  disease  to  the 
infant  through  the  medium  of  the  milk  supply  is 
consequently  abolished. 

3.  A substitute  for  human  milk  is  supplied  ready  for 
use,  and  the  trouble  involved  in  the  methods  at  present 
adopted  is  abolished.  That  this  trouble  is  no  slight 
one  is  well  illustrated  by  reference  to  the  artificial 
substitute  which  Botch  recommends  : 
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TABLE  XLYIII. 

Botch's  Mixture. 

Ounces 

Cream  (centrifugal  cream,  20  per  cent.  fat.  diluted  i or  i)  2 

Milk 

Lime  water  (diluted  *) 2 

Milk  sugar  solution  (lactose  3I  dr.,  water  3 oz.)  . . 3 

8 

This  is  even  more  complicated  than  the  mixture 
which  I commonly  advise  : 


TABLE  XLIX. 

A Mixture  recommended  for  Artificial  Feeding. 

Cream  (20  per  cent,  fat)  . . 10  parts—  e.ij.,  1 ounce 

Milk  .... 

Water  . 

Lime  water  . 

Milk  sugar  . 


30 

30 

10 

4 


3 >. 

3 >! 

1 

3 dr. 


Both  these  mixtures  involve  considerable  care  in  the 
preparation,  and  the  buying  of  four  different  articles. 
If  the  nurse  and  mother  are  careless  or  stupid  it  is 
impossible  to  rely  on  the  directions  being  properly 
carried  out. 

Besides  this,  cream  is  liable  to  be  acid  and  not  to 
mix  well  with  the  milk. 

4.  No  matter  how  much  water  is  added  for  the 
purpose  of  dilution,  the  solid  constituents  bear  the 
same  proportions  to  each  other  as  in  human  milk. 
Hence,  if  the  child  be  weakly  or  atrophic,  or  if  the 
digestive  functions  are  impaired,  the  milk  may  be  given 
in  a diluted  form  without  depriving  it  of  any  one  con- 
stituent rather  than  another;  while  the  deficiency  in 
quality  can  be  remedied  by  an  increase  in  quantity. 
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Effects  of  Dilution  of  Cream  Milk. 


Parts. 

Parts. 

Parts. 

Parts. 

. 

I Cream  milk 

Undiluted 

-> 

2 

I 

1 Water  . . . 

nil 

I 

I 

I 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Proteids . . . 

1 82 

1-36 

1 -2 1 

0-91 

Fat  .... 

370 

278 

2 ‘46 

1-85 

| Lactose  . . . 

6'88 

S-I6 

4'59 

3 '44 

Salts  .... 

°'39 

0‘29 

0'26 

0*10 

It  is  obvious  that  dilution  with  one  part  of  water  to 
three  of  cream  milk  renders  the  milk  only  ecpial  in 
quality  to  a moderate  specimen  of  human  milk.  It  is 
equally  obvious  on  the  other  hand  that,  even  diluted  with 
one  part  of  water  to  two  of  the  milk,  it  is  richer  in  fat 
than  the  average  diluted  cow’s  milk  given  to  infants. 

This  milk  possesses  certain  disadvantages  which  must 
be  referred  to.  Although  the  total  amount  of  proteids 
in  the  cream  milk  and  human  milk  are  the  same,  it 
must  not  be  forgotten  that  the  proportion  of  caseinogen 
to  lact-albumin  is  much  greater  in  the  former  than  in 
the  latter.  Hence,  the  curd  produced  by  the  action  of 
rennet  ferment  or  acetic  acid  is  not  as  fine  as  in  the 
case  of  human  milk.  Comparative  tests  with  acetic 
acid  give  these  results  : 

(i)  Ordinary  milk  . . . Large  coherent  curd. 

,2,0rt,3parS'  water}gman  noccu]ent  curd. 

(3)  Cream  milk  ....  Curd  rather  finer  than  (2). 

U)  ^water^rt2  ^ Curd  finer  than  (3). 

<S)  Cr?parfk  1 part,/^Waterj-Curd  finer  than  (4). 

(6)  Cr?pa“s‘k  I/art:^Water;  Practically  no  curd  produced. 


K. 
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Thus  it  requires  considerable  dilution  to  render  the 
reaction  to  acetic  acid  similar  to  that  of  human  milk. 
This  amount  of  dilution  is  equivalent  to  dilution  of  the 
original  milk  with  four  times  its  bulk  of  water  and 
implies  that  the  proportion  of  caseinogen  is  four  times 
greater  than  in  human  milk.  Another  disadvantage  is 
that,  as  the  result  of  heating  the  milk  to  160°  F.  it  is 
partially  deprived  of  its  anti-scorbutic  properties.  This 
latter  disadvantage  is  far  outweighed  by  the  advantage 
gained  from  the  destruction  of  the  micro-organisms. 
In  towns  it  is  absolutely  impossible  to  feed  infants  on 
unboiled  or  un- Pasteurised  milk  without  grave  risk,  and 
even  in  the  country  it  is  not  safe  unless  the  cows  are 
known  to  be  perfectly  healthy  and  the  milk  is  obtained 
quite  fresh.  As  a rule,  the  milk  which  reaches  the 
consumer  in  London  is  at  least  twelve  hours  old. 
Oentrifngalisation  is  not  sufficient  to  render  the  milk 
non-injurious.  I tried  the  cream  milk  on  several  infants 
without  having  it  Pasteurised  and  it  almost  always 
caused  vomiting.  Other  advantages  are  that  the  dangers 
arising  from  the  use  of  dirty  saucepans  and  the  use  of 
acid,  or  otherwise  altered  or  contaminated  milk  are 
avoided.  The  most  unintelligent  mother  or  nurse  can 
prepare  the  food  for  the  child,  as  it  merely  requires 
warming.  A supply  of  constant  quality  is  obtained 
without  trouble,  and  at  a comparatively  slight  increase  in 
expeuse.  Both  time  and  trouble  are  saved. 

The  cream  milk  may  be  prepared  by  passing  milk 
through  a separator  so  as  to  divide  it  into  two  equal 
parts.  Take  the  cream  portion  and  add  an  equal 
quantity  of  a 9 per  cent,  solution  of  lactose  or  cane 
sugar  in  previously  boiled  water.  Add  sufficient  bicar- 
bonate of  soda  to  render  the  mixture  faintly  alkaline 
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and  then  Pasteurise  in  suitable  bottles.  The  only 
objection  to  the  use  of  cane  sugar  is  that  it  renders 
the  milk  very  sweet. 

Instead  of  buying  cream  milk  it  may  be  prepared  at 
home  according  to  the  following  method.  Take  a pint 
of  good  milk  and  add  to  it  a like  quantity  of  a 9 per 
cent,  solution  of  lactose.  Mix  thoroughly  and  strain 
the  whole  into  a clean  vessel  with  a small  hole,  closed  by 
a cork  or  a tap  at  the  bottom.  If  it  is  then  allowed  to 
stand  for  an  hour  in  summer  or  two  hours  in  winter  the 
cream  rises  into  the  upper  half  of  the  mixture.  At  the 
end  of  this  time  the  lower  half  should  be  drawn  off  and 
the  remainder  used  to  prepare  the  food  for  the  infant. 
It  will  require  boiling  and  must  be  made  alkaline  by  the 
addition  of  a little  lime  water  or  bicarbonate  of  soda 
solution.  In  composition  it  compares  favourably  with 
o'ood  human  milk.  If  it  is  found  too  rich  for  the  child’s 

o 

digestion  it  may  be  slightly  diluted.  The  process  is  a 
simple  one  and  obviates  the  necessity  of  buying  cream. 
It  may  be  further  simplified  by  using  plain  boiled  water 
instead  of  the  lactose  solution  and  adding  a teaspoonful 
of  lactose  or  a lump  of  cane  sugar  to  each  feed.  One 
drawback  to  the  use  of  the  lactose  solution  is  that  it 
decomposes  readily.  If  the  lactose  is  added  subsequently 
the  necessary  proportion  is  a drachm  to  three  and  a half 
ounces  of  the  milk. 

Meigs  recommends  the  following  mixture.  The  elder 
Meigs  found  in  clinical  practice  that  a mixture  of  certain 
proportions  of  cream,  milk,  lime  water  and  milk  sugar 
was  more  adapted  to  the  digestive  capabilities  of  the 
average  infant  than  anything  else  he  experimented  with. 
His  son  analysed  the  mixture  and  found  that  it  con- 
tained the  same  amount  of  proteid  as  he  found  in  average 
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human  milk.  He  then  perfected  the  mixture  according 
to  the  accompanying  table  : 


TABLE  LI. 


Meigs’  Mixture. 

Composition. 

Human  Milk 

Cream  (14-16  per  cent,  fat) 

2 OZ. 

(Meigs). 

Milk  .... 

I OZ. 

Water  . 8S-3S 

...  87-163 

Lime  water 

2 OZ. 

Solids  . 1162 

...  12837 

Sugar  solution  (lactose,  173 

Proteids  i-2i 

...  1-046 

drms.  to  water  1 pint)  . 

3 oz. 

Fat  . 3-50 

4283 

Sugar  . 666 

7-407 

8 

Ash  . 0-25 

OIOI 

The  chief  fault  in 

this  mixture  is  that 

it  contains 

much  more  lime  water  than  is  necessary  to  render  the 
milk  faintly  alkaline  like  human  milk.  Meigs’  mixture 
is  strongly  alkaline  and  the  taste  of  lime  water  is  very 
perceptible  ; some  infants  do  not  like  it.  It  can  be 
demonstrated  that  in  order  to  render  average  cow’s  milk 
of  the  same  degree  of  alkalinity  as  human  milk  only  one 
fourth  its  bulk  of  lime  water  need  be  added  (Botch). 

In  1889  A.  V.  Meigs  confirmed  his  previous  observa- 
tions that  human  milk  never  contains  more  than  1 per 
cent,  of  casein.  He  simplified  his  mixture  thus.  A 
quart  of  good  milk  is  placed  in  a high  vessel  and  allowed 
to  stand  in  a cool  place  for  three  hours.  By  pouring 
one  pint  slowly  from  this,  without  shaking,  the  upper 
part,  rich  in  fat,  is  obtained.  Mix  this  in  the  proportion 
of  an  ounce  and  a half  to  one  ounce  of  lime  water  and 
an  ounce  and  a half  of  sugar  water  (lactose  18  drachms, 
= eight  heaping  teaspoonfuls,  to  water  one  pint).  He 
recommends  as  a suitable  vessel  a high  cylindrical  one 
made  of  tin  with  a hole,  stopped  by  a cork,  half-way 
down. 

A somewhat  similar  mixture  is  recommended  by 
Biedert,  as  follows  : 
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TABLE  LII. 


Biedert’s  Cream  Mixture. 

oz. 

Cream  . . . . i 

Milk  ....  i 

Milk  sugar  . i drachm  o 
Water  ...  .3 

5 


Composition. 


Water  . . . 91 '56 

Solids  . . . 8 ’44 

Protelds . . . 1 ’8 

Fat . . . .27 

Sugar  . . . 3 "8 

Salts  . . . 0-14 


The  chief  faults  of  this  mixture  are  that  it  is  dis- 
tinctly acid,  rather  deficient  in  fat  and  very  deficient  in 
sugar.  The  acidity  can  be  counteracted  by  replacing 
half  an  ounce  of  the  water  by  half  an  ounce  of  lime 
water,  and  the  amount  of  sugar  can  be  easily  increased. 

Rotch  has  worked  out  a mixture  on  similar  lines, 
taking  into  consideration  and  remedying  the  defects 
apparent  in  the  preparations  of  previous  observers.  It 
is  important  to  get  cream  of  known  richness  in  fat, 
as  this  is  a fluid  varying  considerably  in  consistence 
according  to  the  method  of  separation.  The  ordinary 
cream  of  the  large  dairy  companies  contains  about 
20  per  cent,  of  fat.  Such  is  the  cream  to  be  selected, 
and  it  can  be  readily  obtained  in  large  towns.  If  the 
cream  is  separated  by  skimming  it  is  important  that  it 
should  be  obtained  from  the  milk  of  a mixed  herd  and 
not  from  a fancy  cow ; that  the  milk  should  be  allowed 
to  stand  at  the  same  temperature  and  for  the  same 
length  of  time  before  skimming ; and  that  the  same 
person  should  skim  it.  Without  such  precautions  the 
percentage  of  fat  in  the  cream  will  vary  largely.  The 
cream  obtained  in  towns  is  separated  by  a centrifugal 
machine  from  the  mixed  milk  of  many  animals  and 
consequently  varies  very  slightly.  This  centrifugal 
cream  is  rather  too  rich  in  fat ; it  should  be  diluted 
one-fourth,  reducing  the  percentage  of  fat  to  fifteen. 
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TABLE  LIII. 


Botch's  mixture. 

Cream  (centrifugal  cream, 

20  per  cent,  fat,  diluted 
i or  i)  . . . 2 oz. 

Milk  . . . . i oz. 

Lime  water  (diluted  J)  2 oz. 
Milk  sugar . . • 3§  dr. 

Water  . . .3  oz. 


S oz. 


Composition. 


Water,  . . . SS'42 

Solids . . . . 1 1 *5S 

Proteids  . . . I'll 

Fat.  . . . 4-oo 

Sugar  . . . 6 '26 

Salts  . . . 0'2i 


For  the  purpose  of  adding  the  proper  amount  of  milk- 
sugar,  Botch  devised  a simple  tin  measure,  made  to 
hold  the  amount  recjuired.  This  mixture  fulfds  all  the 
requirements,  and  the  only  objections  which  can  be 
urged  against  it  are  that  it  contains  a comparatively 
low  percentage  of  proteid  and  that  the  mode  of  pre- 
paration, as  described  above,  is  somewhat  complicated. 
It  can,  however,  be  very  much  simplified,  as  follows : 


TABLE  LIV. 


Tale—  Cream  (20  per  cent.  j Composition, 

fat)  i£  oz. 

Milk  . . 1 oz.  Proteids  . . . 1 '2 

Water  . . 5 oz.  Fat  ....  4'2 

Milk  sugar  . 1 measure.  Sugar  . . . . 6 5 

Boil  or  steam  this  in  order  to  destroy  micro-organisms 
and,  when  it  has  cooled  down  to  a temperature  of  100  F., 
add  half  an  ounce  of  lime  water.  The  advantages  of 
simplicity  are  so  great  that  I have  attempted  to  carry 
it  still  further  and  recommend  the  mixture  to  be  made 
in  the  following  proportions  : 

TABLE  LY. 


Take — Cream  . . 2 parts. 

Milk  . . 3 parts. 

Sugar  solution  10  parts. 
Lime  water  . 1 part. 


Composition. 

Proteid  . . . .m 

Fat  . . . . 3'3 

Sugar  . . . .67 
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The  sugar  solution  can  be  prepared  readily  at  home 
by  adding  an  ounce  and  three  quarters  of  lactose  to  a 
pint  of  boiled  water  and  dissolving  it. 

liotch  has  devised  a method  for  the  home  modifica- 
tion of  milk  which  is  so  valuable  that  it  is  here  repro- 
duced. The  essential  apparatus  consists  of  a wide- 
mouthed glass  quart  jar,  a syphon  of  glass  tubing, 
one-quarter  to  one-half  inch  diameter,  bent  so  that 
the  end  out  of  which  the  milk  is  to  flow  is  six  inches 
longer  than  that  which  is  inserted  in  the  jar.  One 
quart  of  fresh  milk  from  a herd  of  cows  is  thoroughly 
strained  and  put  in  the  jar,  which  is  kept  open  for 
fifteen  minutes  in  order  to  get  rid  of  the  animal  heat. 
The  jar  is  then  sealed  tightly,  as  in  preserving,  and 
placed  in  a vessel  containing  ice-w7ater  and  salt,  in 
the  proportion  of  a teaspoonful  of  salt  to  a quart  ot 
water,  and  set  aside  in  a cool  place  for  six  hours. 
At  the  end  of  this  period  syphon  out  from  the  bottom 
of  the  jar  three  quarters  of  the  milk  into  a clean  vessel. 
To  use  the  syphon  fill  it  with  clean  boiled  water,  close 
the  longer  end  with  the  finger,  invert  the  syphon,  and 
place  the  shorter  end  in  the  milk.  Withdraw  the 
finger,  and  the  water  followed  by  the  milk  will  run 
out  of  the  long  arm  of  the  syphon.  The  mouth  must 
not  be  used  to  start  the  flow  through  the  syphon. 

The  materials  requisite  for  preparing  the  mixture 
consist  of : 

1.  The  milk  portion  syphoned  out  of  the  jar. 

2.  The  cream  portion  remaining  in  the  jar  and 
containing  io  per  cent,  of  fat. 

3.  Milk  sugar.  This  may  be  bought  by  the  pound, 
together  with  a tin  measure  containing  3§  drachms, 
used  to  measure  out  the  required  quantity.  Or  it 
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may  be  ordered  in  packages  from  the  chemist ; a 
pound  (7000  grains),  being  divided  into  thirty -five 
packages  of  3§  drachms  (200  grains)  each. 

4.  Lime  water. 

5.  Some  clean  drinking  water  which  has  been  boiled 

for  five  minutes.  In  order  to  prepare  mixtures  with 
definite  percentages  of  proteid,  fat,  and  sugar,  the 
materials  are  mixed  in  the  proportions  as  given  in 
the  following  tables  by  Rotch.  * 


TABLE  LVI. 

A 

Proteids 

• 0-25 

Cream 

4 oz. 

Fat 

. 025 

Milk  . 

. I oz. 

Sugar . 

. . 400 

Lime  water 

I oz. 

Lime  water 

• 5 °o 

Water 

. 174  oz. 

. 20  OZ. 

Milk  sugar  . 

. 2 measures. 

The  milk  sugar  is  to  be  thoroughly  dissolved  in  the 

water  of  the 

mixture  before  the  other 

materials  are 

added. 

B 

Proteids 

• 075 

Cream 

. 2 OZ. 

Fat  . 

. 1 00 

Milk 

. 2 oz. 

Sugar . 

• 500 

Lime  water 

. 1 oz. 

Lime  water 

. 5‘oo 

Water 

. 15  oz. 

20  oz. 

Milk  sugar 

. 2 measures. 

1 

Proteids 

■ 075 

Cream 

. 4 oz. 

Fat  . 

. 200 

Milk  . 

. None. 

Sugar . 

. S’oo 

Lime  water 

. 1 oz. 

Lime  water 

. 500 

Water 

. 15  oz. 

20  oz. 

Milk  sugar  . 2 measures. 
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D 


Proteids 

. TOO 

Cream 

. 4 oz. 

Fat 

. 200 

Milk  . 

. ij  oz. 

Sugar 

• 5'5° 

Lime  water 

. 1 oz. 

Lime  water 

. 5'°o 

Water 

. 134  oz. 

20  oz. 

Milk  sugar 

. 2|meastfres. 

E 

Proteids 

. I 00 

Cream 

. s oz. 

Fat  . . 

• 250 

Milk  . 

. None. 

Sugar . 

. 6*oo 

Lime  water 

. 1 oz. 

Lime  water 

• S'°° 

Water 

. 14  oz. 

20  oz. 

Milk  sugar 

. 2i  measures. 

F 

Proteids 

• i ‘So 

Cream 

. 7 oz. 

Fat 

• 3'5° 

Milk 

. 1 oz. 

Sugar . 

• 6 so 

Lime  water 

1 oz. 

Lime  water 

• 5'°° 

Water 

. 11  oz. 

20  oz. 

Milk  sugar 

. 2\  measures. 

G 

Proteids 

. 150 

Cream 

. 8 oz. 

Fat 

. 4 oo 

Milk 

. None. 

Sugar 

. 7 oo 

Lime  water 

. 1 oz. 

Lime  water 

. S'00 

Water 

. 11  oz. 

20  oz. 

Milk  sugar 

. 2|  measures. 

H 

Proteids 

. 2*00 

Cream 

. S oz. 

Fat 

. 400 

Milk 

. 2\  oz. 

Sugar 

. 7*00 

Lime  water 

. 1 oz. 

Lime  water 

• 5'oo 

Water 

. 84  oz. 

20  oz. 

T 

Milk  sugar 

. 24  measures. 

Proteids 

. 2*50 

1 

Cream 

. 8 oz. 

Fat 

. 400 

Milk 

• 5 oz- 

Sugar 

. 700 

Lime  water 

. I oz. 

Lime  water 

. 5 00 

Water 

. 6 oz. 

20  oz. 

Milk  sugar 

. 2|  measures. 
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I 

Proteids 

• 

. 3-oo 

Cream 

. 8 oz. 

Fat 

. 400 

Milk 

. 7i  oz. 

Sugar . 

. 

. 7 00 

Lime  water 

. 1 oz. 

Lime  water 

• 

. 5 00 

Water 

• 3i  oz. 

20  oz. 

Milk  sugar 

. 2 measures 

K 

(For  weaning.) 

Proteids 

• 

. 3-00 

Cream 

. 8 oz. 

Fat 

• 

. 400 

Milk 

. 7i  oz. 

Sugar . 

• 

. 5-00 

Lime  water 

. 1 oz. 

Lime  water 

• 

. 5 00 

Water 

. 3A  oz. 

20  oz. 

Milk  sugar 

. 1 measure. 

L 

(For 

weaning.) 

Proteids 

• 3 '25 

Cream 

. 8 oz. 

Fat 

• 

. 4'oo 

Milk 

. 8 oz. 

Sugar . 

• 5 co 

Lime  water 

. 1 oz. 

Lime  water 

• 

• 5'oo 

Water 

. 3 oz. 

20  oz. 

Milk  sugar 

. 1 measure. 

M 

(For 

weaning. ) 

Proteids 

• y 50 

Cream 

. 8 oz. 

Fat 

, 

. 4-00 

Milk 

. 12  oz. 

Sugar 

• 

• 4 '5° 

— 

20  OZ. 


A more  satisfactory  and  simpler  method  of  dividing 
the  milk  into  the  cream  and  milk  portions  devised  by 
Kotch  is  to  make  use  of  a glass  separating  cylinder, 
terminating  at  its  lower  end  in  a tubular  prolongation 
closed  by  a glass  tap.  This  must  be  graduated  so  as 
to  divide  it  into  four  ecpial  portions  of  five  ounces  each, 
or  according  to  fancy  ( vide  Fig.  i).  The  milk  is 
poured  in  at  the  top  end,  through  a funnel,  and  a cork 
inserted.  It  is  then  put  aside  in  a cool  place,  sur- 
rounded by  ice  in  hot  weather,  and  allowed  to  stand 
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for  three  hours.  To  prepare  the  portions  devised  b} 
Rotch  the  cylinder  is  filled  up  to  the  top  graduated  line. 
After  standing,  the  lower  three-quarters  are  removed  by 
turning  on  the  tap,  and  then  the  remaining  quarter,  the 
cream  portion,  into  a separate  receptacle. 

The  apparatus  can  also 
be  used  for  preparing  the 
cream  milk,  as  recommended 
above  (p.  147).  It  is  filled 
up  to  the  second  or  fourth 
graduation  mark  aud,  after 
standing,  divided  into  two 
portions,  the  lower  or  skim 
milk  being  discarded  and 
the  upper  or  cream  milk 
used  for  preparing  the  in- 
fant’s food.  Cream  milk 
prepared  in  this  way  merely 
differs  from  Gartner’s  “Fett- 
milch  ” in  not  having  the 
foreign  matters  present  in 
the  milk  removed  by  the 
centrifugal  force,  and  in 

having  a slightly  smaller  in  cubic  centimetres,  divisions  of 
0 o J 50  c.c.  each.  It  is  supplied  by 

proportion  of  fat,  the  fat  Messrs.  Baird  and  Tatlock. 

not  completely  rising  into 

the  upper  half  of  the  milk  in  the  time  allowed  for 
separation. 

I can  only  speak  generally  of  the  value  of  “ Fett- 
milch  ” as  a food  for  infants.  In  the  cases  for  which  I 
have  used  it  the  children  have  made  satisfactory  pro- 
gress. A children’s  hospital  is  not  suitable  for  such 
observations.  Either  the  child’s  illness,  for  which  it  is 


Fig.  i. 
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a patient,  is  of  sucli  a nature  as  to  interfere  with  its 
nutrition,  or  the  time  during  which  the  observation  can 
be  carried  out  is  too  short  for  any  definite  results  to 
be  obtained. 

Keibnann  has  reported  the  results  of  some  very 
careful  observations  made  on  newly  born  childreu  at 
the  Breslau  Lying-in  Hospital.  Many  of  the  infants 
were  kept  in  a separate  part  of  the  building  for  the 
purpose,  for  weeks  and  months,  some  even  for  a year. 
The  newly  bom  child  is  weighed  and  washed  and  put 
to  bed  ; it  invariably  goes  to  sleep  and  is  not  offered 
its  first  meal  until  it  shows  signs  of  wantiug  nourish- 
ment. In  artificial  feeding  the  time  and  quantity  of 
each  feed  is  carefully  noted  by  the  nurse,  and  the 
child  is  weighed  every  moruing  between  seven  and  eight 
o’clock.  The  temperature  is  recorded  and  the  number, 
colour,  consistency  and  reaction  of  the  motions. 

In  one  series  of  experiments  the  milk  was  mixed 
with  three  times  its  amount  of  water,  and  20  grammes 
of  lactose  were  added  to  each  litre.  Iu  a second  series 
the  milk  was  mixed  with  an  equal  quantity  of  water. 
Soxhlet’s  bottles  were  filled  with  the  mixtures  and 
boiled  for  forty-five  minutes  in  a water  bath.  The 
food  was  prepared  in  the  morning  and  evening, 
allowed  to  cool,  and  re-warmed  before  feeding.  To  the 
first  mixture  lime  water  was  added.  It  was  found 
that  the  addition  of  lime  water  did  not  improve  the 
rate  of  increase  in  weight ; it  could  even  be  shown 
that  infants  fed  on  the  mixture  containing  lime  water 
lost  more  weight  during  the  first  nine  days  of  life  than 
those  which  had  no  lime  water  in  their  food.  The  mix- 
ture containing  the  lime  water  was,  however,  much 
more  diluted,  but  the  average  results  show  a smaller 
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loss  of  weight  on  the  more  diluted  milk.  He  concluded 
that  lime  water  did  not  exercise  any  particular  influence 
one  way  or  the  other  and  might  be  left  out  of  the 
calculation.  It  was  very  evident  that  infants  fed  on 

c/ 

either  of  these  mixtures  did  not  progress  as  well  as 

TABLE  LVII. 


Results  obtained  by  Different  Methods  of  Feeding  Infants 

(Keilmann). 


Nourish- 

ment. 

Sex. 

£ 

c 

2 

3 

Grammes. 

Original 

Weight. 

Actual  Loss  of 
Weight. 

Loss  of  Weight 
per  cent,  of 
lindv  Weierht. 

+ or  - on 
9th  Day. 

-for  - on  9th  Day- 
in  per  cent,  of 
Body  Weight 

The  Day  on 
which  Increase 
of  Weight 
Commences. 

Mother’s 

Milk 

Boys 

Girls 

Boys 

Girls 

57 

57 

31 

36 

j Over  3000  -J 

f Between  J 

) 2500  and  3000  I 

3579*7 

3473*6 

2791*3 

2797*0 

264*1 

224*3 

186*7 

172*5 

7*37 

6-46 

6-63 

6*17 

- 28 *7 
— 18*9 

- 28*2 
+ 23*2 

-0*80 

-°'54 
— 1*01 
+0*83 

3*9 

3*8 

3*9 

3*9 

Child 

i3i 

Over  2500 

3256*0 

220*0 

6*70 

-5*9 

-1-7 

3*8 

Bovs 

Girls 

4 

12 

j-  Under  2500  J 

2240*0 

2323*3 

137*5 

1542 

6*13 

6*63 

6*67 

6*21 

9*18 

7*22 

+ 2"5 
+ 67-8 

+o"ii 

+2-92 

3:3  i 

4 0 

Cow's  Milk 

i:i 

Boys 

Girls 

Boys 

Girls 

16 

7 

9 

7 

j-  Over  3000  -[ 

) Between  1 
) 2500  and  3000  1 

3344*3 

339°*° 

2724-4 

2809-3 

221*0 

210*7 

053*2 

202*9 

-173-1 

— 194*3 

— 250-6 

— 198-6 

-5*i7 

-5*73 

-9*09 

-7-07 

4*4 

3*3 

4*9 

4*0 

Child 

39 

Over  2500 

3114*0 

212*0 

6-70 

“ 191*0 

— 6*10 

4*'5  1 

Boys 

Girls 

1 

2 

Under  2500  -[ 

2210*0 

2200*0 

280*0 

272*5 

12*67 

12*39 

-250*0 
“ 190*0 

-11-31 

-8-68 

§:° 
6 5 

Cow’s  Milk 

1:3 

Boys 

Girls 

Boys 

Girls 

21 

16 

8 

ir 

| Over  3000  -j 

t Between  ( 
1 2500  anti  3000  1 

3421-1 

3484*5 

2315*0 

2741-8 

291*6 

212*7 

248*1 

197-6 

3-52 

6' 10 

8'8i 

7*27 

- 249*9 
- 169-8 
- 129-2 
-”3*7 

-7*34 

-4*87 

“4*59 

“4*15 

4*5 

5*2 

4*4  • 

5*5 

Child 

56 

Over  2500 

3223*0 

245*0 

7’6o 

- 183-0 

-5*90 

4*9 

Boys 

Girls 

3 

6 



45 

’ Under  2500  -J 
Over  2000 

1831-7 

2137-8 

236*7 

202*5 

iS‘91 

9*00 

— 209*1 
~ 175’1 

— 11*42 
-7'*8 

6*o 

6*o 

Fat  Milk 

Child 

3197*6 

174-2 

5*44 

- io3'4 

-3-82 

4*1 
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those  fed  at  the  breast.  The  percentage  loss  of  weight 
on  the  ninth  day  amounted  in  1 8 1 breast-fed  infants 
to  1 7 ; in  39  infants  fed  on  equal  parts  of  milk  and 
water  to  6'i  ; in  56  fed  on  milk  diluted  with  three 
times  its  bulk  of  water  to  5^9;  while  in  45  infants  fed 
on  fat  milk  it  only  amounted  to  3 ’82.  Thus  not  one 
of  these  methods  of  feeding  was  equivalent  to  breast- 
feeding, 

Table  lvii.  (p.  157),  which  is  taken  from  Keilmann’s 
paper,  illustrates  the  results  obtained. 

In  the  experiments  with  Gartner’s  “ Fat  Milk,”  the 
milk  was  prepared  to  contain  30  per  cont.  of  fat;  it 
was  sterilised  and  cooled  down  as  soon  as  possible  after 
sterilisation  ; it  was  kept  in  a refrigerator  until  required 
for  use,  and  warmed  before  administration.  It  was 
given  undiluted.  The  results  showed  that  the  loss  of 
weight  on  the  ninth  day  was  more  than  twice  as  great  as 
in  the  breast-fed  infants,  and  more  than  half  of  the  loss 
sustained  by  the  infants  fed  on  the  diluted  milk. 
Losing  less  weight  in  the  beginning  these  infants 
showed  better  results  in  the  end,  and  began  to  gain 
weight  after  the  first  “ milk-stool.”  The  greater  loss 
of  weight  at  first  in  the  infants  fed  at  the  breast,  as 
compared  with  those  fed  on  the  fat  milk,  is  due  to  the 
milk  secretion  not  being  rapidly  established.  It  is  amply 
compensated  by  their  more  rapid  subsequent  growth. 

Some  of  the  infants  fed  on  the  fat  milk  developed 
signs  of  dyspepsia,  showing  that  the  milk  was  not 
properly  assimilated.  Keilmann  separated  the  results 
into  groups  according  to  the  presence  or  absence  of 
digestive  disturbance.  Twenty-seven  were  always  per- 
fectly healthy,  eighteen  showed  passing  symptoms  of 
illness,  and  five  were-  discarded  as  doubtful.  The  daily 
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increase  in  weight  after  the  physiological  decrease 
ceased,  gave  the  following  results  : 

TABLE  LVIII. 

Daily  Rate  of  Gain  according  to  the  Method  of  Feeding 
(Keilmann). 

For  infants  at  the  Breast  ....  32 -8  grammes. 

For  the  healthy  on  Fat  Milk  . . . 23-0  ,, 

For  the  dyspeptic  on  Fat  Milk  . . . 9'3  ,, 

For  the  infants  fed  on  Cow’s  Milk  . . 2‘8  ,, 

Therefore  this  preparation  is  more  suitable  for  the 
infant,  even  in  the  presence  of  dyspepsia,  than  diluted 
cow’s  milk  is  for  the  healthy.  Sufficient  of  this  writer’s 
observations  have  been  quoted  to  show  that  fat  milk  is 
a valuable  food  for  infants,  much  more  so  than  the 
ordinary  mixtures  of  cow’s  milk  generally  employed. 

The  value  depends  on  three  factors : 1 . The  pro- 
portion of  fat  in  the  milk  approximates  closely  to 
that  in  human  milk.  2.  The  milk  is  purified  by 
centrif legalisation  and  sterilisation.  3.  The  proportion 
of  proteid  is  reduced  below  two  per  cent.,  the  amount 
usually  present  in  human  milk.  The  cream  milk, 
prepared  according  to  the  method  described  on  p.  142, 
has  a similar  composition  and  should  give  equally 
good  results.  If  it  is  not  satisfactory,  the  cause 
lies  in  the  impurity  of  the  milk  before  separation, 
the  production  of  deleterious  substances  in  it  by  the 
action  of  micro-organisms,  or  in  the  proportion  of 
caseinogen.  No  matter  how  the  preparation  is  made, 
there  is  more  caseinogen  in  it  than  in  human  milk. 
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THE  MANAGEMENT  OF  ARTIFICIAL 
FEEDING. 

By  artificial  feeding  is  meant  the  hand  feeding  of 
infants  on  some  substitute  for  human  milk.  Before 
loginning  it  is  advisable  to  put  the  alimentary  canal 
in  a normal  condition,  if  there  is  any  intestinal  de- 
rangement. Do  not  begin  while  the  child  is  suffering 
from  a temporary  attack  of  diarrhoea,  unless  the  attack 
is  due  to  some  quality  of  the  mother’s  milk  which  is 
likely  to  continue.  The  artificial  mixture  must  contain 
a due  proportion  of  the  proximate  principles  of  food, 
and  should  be  given  in  amounts  suitable  to  the 
physiological  requirements  and  digestive  capacity  of 
the  infant.  These  factors  vary  with  the  size  of  the 
child,  its  age  and  other  considerations.  Food  deficient 
in  one  or  more  ingredients  induces  various  disorders 
of  nutrition,  especially  scurvy  and  rickets.  It  is  of 
importance  that  the  anti-scorbutic  element  should  be 
present;  this  element  is  deficient  in  sterilised  milk 
and  in  desiccated  milk  foods.  Food  must  be  given 
at  regular  intervals  and  care  taken  not  to  over-feed 
the  child. 

The  principles  on  which  the  rearing  of  infants  by 
hand  is  based  depend  on  the  following  considerations : 
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1.  The  size  of  the  child’s  stomach.  The  age  and 

weight  of  the  child. 

2.  The  quantity  of  food  to  be  given  at  each  feed. 

3.  The  number  of  feeds  to  be  given  in  the  twenty- 

four  hours. 

4.  The  selection  of  a proper  substitute  for  the  breast 

milk  and  the  composition  of  such  substitute. 

5.  The  method  of  preparation  of  each  feed. 

6.  The  kind  of  bottle  to  be  employed. 

7.  The  temperature  of  the  food. 

8.  The  manner  of  administration  of  each  feed. 

9.  The  preservation  of  the  food. 

10.  The  cleanliness  of  all  apparatus. 

The  Size  of  the  Child’s  Stomach. — This  varies 
considerably  at  different  ages  and  in  different  children 
of  the  same  age.  As  a rule  the  capacity  in  breast-fed 
children  is  proportionate  to  the  size  of  the  child.  It 
may  be  estimated  by  weighing  the  child  immediately 
before  and  after  the  nursing ; the  difference  in  weight 
represents  the  weight  of  food  taken  in,  and  this  corre- 
sponds closely  with  the  capacity  of  the  stomach.  To 
obtain  accurate  results  the  mother  must  have  a suffi- 
cient supply  of  milk  and  the  child  must  be  perfectly 
healthy.  The  weighings  must  be  taken  at  every 
nursing  and  an  average  result  deduced.  The  weight 
of  one  feed  is  insufficient  as  a standard,  on  account  of 
the  variation  in  the  child’s  appetite.  If  a large  number 
of  healthy  infants  are  fed  and  weighed  in  this  way,  the 
average  capacity  of  the  stomach  at  different  ages  and 
the  average  capacity  proportionate  to  the  weight  of  the 
child  can  be  estimated. 

Experience  has  shown  that  the  capacity  is  very 
variable  even  in  children  of  the  same  age  and  weight. 
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The  results  are,  however,  of  considerable  value  for  the 
purposes  of  artificial  feeding. 

The  age  alone  is  insufficient  as  a standard.  A 
healthy,  well-developed  child  will  frequently  be  found 
able  to  ingest  and  digest  more  at  a feed  than  an  older, 
smaller,  less-developed  one.  No  hard-and-fast  rule  can 
be  laid  down  that  at  a certain  age  the  stomach  is  of  a 
certain  size,  and  will  admit  a certain  definite  quantity 
of  food,  neither  more  nor  less.  Infants,  too,  have  their 
own  peculiarities ; just  as  in  adults,  so  in  infants  we 
find  considerable  variation  in  the  size  of  the  stomach 
and  the  amount  of  food  which  can  be  taken  and 
digested  with  advantage. 

The  stomach  is  very  small  at  birth,  and  the  rate  of 
increase  is  not  a constant  one.  It  increases  rapidly 
during  the  first  two  months  of  life  and  only  slowly 
afterwards.  Frowlowsky  has  attempted  to  form  a 
table  indicating  the  rate  of  increase  : 

TABLE  LIX. 

Hate  of  Increase  in  Gastric  Capacity  (Fbowlowsky). 

Age — week  . . ist  ...  4th  ...  8th  ...  12th  ...  iCth  ...  20th 

Capacity  in  ounces  . 1 ...  2J  ...  3^  ...  34  ...  3*  ...  3§ 

Attempts  have  been  made  to  estimate  the  size  of  the 
child’s  stomach  by  post-mortem  measurement.  Caille 
gives  the  following  results,  obtained  in  this  way  from 
seven  children.  The  stomach  was  first  thoroughly 
washed,  then  filled  with  water,  and  the  contents 
poured  out  into  a graduated  vessel.  No  doubt  the 
cause  of  death  and  the  mode  of  feeding  during  life 
largely  influenced  the  results,  and  there  is  great 
liability  to  err  in  the  method  of  measurement  adopted. 
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The  Gastric  Capacity  after  Death  (Caixle). 


Sex. 

Age. 

Disease. 

Capacity  of 
Stomach. 

1.  Male  . 

5 weeks 

Syphilis 

124  grammes. 

2.  Female 

6 „ 

Simple  atrophy 

31 

3.  Male  . 

3 months 

11 

39 

4.  Male  . 

4 „ 

11 

249 

5.  Female 

5 

11 

218  „ 

6.  Female 

16 

Entero-colitis 

140  „ 

7.  Male  . 

iS  ,, 

11 

467 

These  results  show  that  the  size  of  the  stomach  is 
very  variable  in  different  conditions  of  age  and  disease. 
Post-mortem  measurements  are  often  larger  than  those 
given  by  Frowlowsky,  and  are  probably  due  to  over- 
distension. Even  if  the  latter  observer  has  under- 
estimated the  capacity,  it  is  an  error  on  the  right 
side ; the  danger  of  giving  too  little  food  is  infini- 
tesimal, compared  with  the  danger  of  giving  too  much. 
The  consequences  of  giving  too  much  and  over-distend- 
ing the  stomach  are  constantly  illustrated  in  the  hand- 
fed  infant  whose  gastric  capacity  is  generally  increased 
beyond  that  of  a breast-fed  infant  of  the  same  age. 

If  the  infant  requires  to  be  hand-fed  from  birth,  its 
stomach  capacity  may  be  estimated  as  equal  to  one- 
hundredth  part  of  its  original  weight  and  an  increase 
of  one  gramme  daily  allowed  up  to  the  end  of  the  first 
month. 

TABLE  LXI. 

Estimation  of  Gastric  Capacity  for  the  First  Month,  of  a Child 
Weighing  3000  grammes  = 6 "6  lbs. 

Age  . . 1-7  days  ...  8- 14  days  ...  15-21  days  ...  22-28  days. 

Weight  of  ) 

each  feed  } 3°  grins.  ...  37  grms.  ...  44  grms.  ...  51  grms. 
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Rotch  gives  the  following  table  of  results,  in  his 
work  previously  quoted,  of  observations  on  the  gastric 
capacity  of  infants  carefully  fed  on  food  from  his  milk 
laboratory.  The  children  were  all  strong  and  healthy, 
and  gained  weight  during  the  year  the  experimental 
feeding  was  carried  out.  A steady  increase  in  gastric 
capacity  was  noticed,  equivalent  to  about  half  to  three- 
quarters  of  an  ounce  per  month  after  the  end  of  the 
first  month : 

TABLE  LXII. 


Gastric  Capacity  of  three  hundred  and  forty-one  Infants  at  the 
Milk  Laboratory  (Rotch). 


Age. 

Number  of 
cases  for  each 
age. 

Average  amount  of  food 
at  each  feeding. 

c.c. 

07.. 

Birth . ■ . 

45 

20*4 

0^8 

4 weeks 

76 

70-5 

2-35 

8 „ . . 

84 

96-6 

3-22 

12  „ . . 

97 

ii8-S 

3-96 

16  „ . 

87 

137-0 

4'57 

20  „ . . 

86 

158-4 

5-28 

6 months  . 

73 

171-3 

57* 

7 >> 

56 

185-4 

6-iS 

8 „ . . 

54 

208-5 

6-95 

9>,  • 

45 

226-2 

7‘54 

10  „ . . 

33 

238-8 

7-89 

11  „ . . 

28 

242-0 

8-07 

In  this  table  the  same  infant  has  been  recorded  a number  of 
times  at  different  ages. 


The  Quantity  of  Food  to  be  given  at  each 
Feed. — A very  important  consideration  is  that  a 
bulky  food  is  not  necessarily  a nutritious  one.  A 
child  lives  and  grows  by  the  aid  of  the  food  which  it 
digests  and  assimilates.  Because  a child  takes  a large 
quantity  of  food  it  does  not  necessarily  digest  it,  and 
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the  undigested  portion  may  give  rise  to  troublesome 
digestive  disturbance  and  diarrhoea.  The  majority  of 
hand-fed  infants  are  over-fed ; among  the  richer 
classes  both  as  to  cpiantity  and  quality ; 'while  among 
the  poorer,  the  quantity  is  usually  excessive,  but  the 
quality  grossly  deficient,  especially  in  fat.  The  quantity 
to  be  given  for  a feed  depends  on  the  size  of  the 
stomach,  and  must  be  estimated  from  the  weight  of 
the  child  at  birth  or,  if  older,  according  to  its  age  as 
illustrated  in  the  last  section.  Allowance  must  be 
made  for  exceptionally  fine  or  wasted  infants.  It  is  a 
difficult  matter  to  decide  how  much  food  a child 
requires  for  each  feed,  and  during  the  twenty-four 
hours.  The  only  data  we  have  to  go  on  are  the  size  of 
the  child’s  stomach,  the  age  and  the  weight.  It  has 
been  shown  that  the  child’s  stomach  varies  considerably 
at  the  same  age,  and  bears  no  definite  relationship  to 
the  age  or  weight  in  the  case  of  hand-fed  infants. 
Probably  in  the  healthy  breast-fed  infants  a more 
definite  relationship  holds  good.  According  to  the 
tables  in  the  text  the  amount  of  food  for  each  feed  is 
determined  according  to  the  weight  of  the  child  at 
birth,  and  at  a later  period  of  life,  according  to  its 
weight  and  age,  when  put  on  artificial  food. 

Several  arguments  can  be  urged  against  determining 
the  amount  of  food  by  the  age  of  the  child.  The 
marasmic  infant  six  months  old,  yet  weighing  only  six 
to  seven  pounds,  does  not  require  as  much  food  as  the 
vigorous  healthy  six  months  old  child  weighing  twice 
as  much  or  more.  The  child  which  has  lost  weight 
from  illness  does  not  necessarily  require  more  food  at 
the  end  of  its  illness  when  it  is  older  than  it  took  at 
the  beginning  or  before  it  was  ill.  Similarly  the 
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weight  alone  cannot  be  relied  on  as  a guide.  In  the 
case  of  adults  the  amount  of  food  taken  and  required 
does  not  depend  on  the  mere  weight  of  the  individual. 
Animals  do  not  require  food  in  regular  proportion  to 
their  bulk,  but  rather  in  proportion  to  their  bodily 
activity.  Thus,  for  the  infant  who  sleeps  little,  and 
actively  moves  and  throws  its  limbs  about,  more  food  is 
required  than  for  the  lethargic  child  which  sleeps  most 
of  the  day  and  merely  wakes  to  eat.  Infants  do  not, 
however,  vary  much  in  respect  to  the  extent  of  their 
muscular  activity,  so  no  great  stress  need  be  laid  on 
this  point.  A fat  rachitic  child  may  weigh  consider- 
ably more  than  a perfectly  healthy  one  of  the  same 
age,  but  does  not  on  that  account  require  more  food. 
It  is  evident  that  neither  the  age  nor  the  weight  alone 
can  be  relied  on  in  order  to  decide  accurately  the 
quantity  of  food  necessary  for  the  child.  From  the 
two  factors  combined  a fair  estimate  can  be  made,  and 
the  tables  in  the  text  are  thus  deduced  from  infants  at 
certain  ages  and  of  average  weights.  The  amounts 
must,  therefore,  not  be  regarded  as  fixed  and  unalter- 
able, but  as  suitable  for  the  average  child,  and  requiring 
modification  according  to  circumstances.  These  data 
afford  a fair  groundwork  for  formulating  a diet  suitable 
for  any  infant  which  comes  under  observation. 

The  best  and  only  satisfactory  and  reliable  indication 
that  the  child  is  properly  fed  is  the  regularly  weekly 
gain  in  weight.  If  this  is  satisfactory  the  child  is 
having  sufficient  nutritive  food. 

Apart  from  this  the  test  of  sufficiency  is  the  satisfied 
condition  of  the  child  after  it  has  been  fed  ; it  will  fall 
asleep  until  the  next  feed.  Over-feeding  is  indicated 
by  an  irritable,  restless,  wakeful  condition  from  indi- 
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gestion,  constant  crying,  vomiting,  tlie  passing  of 
curds  in  the  motions  and  attacks  of  diarrhoea  and 
colic.  Usually  these  symptoms  are  supposed  by  the 
anxious  mother  or  nurse  to  be  due  to  hunger,  and  the 
child  is  fed  whenever  it  cries,  with  temporary  benefit 
from  the  ingestion  of  warm  fluid,  and  the  evil  thereby 
exaggerated. 

The  passage  of  normal  motions  is  the  most  reliable 
proof  that  the  child  is  properly  digesting  the  food 
given,  but  it  does  not  indicate  that  the  food  is 
sufficient  in  quantity. 

My  own  observations  have  led  me  to  the  conclusion 
that  the  amounts  recommended  for  each  feed  in  Table 
LXIII.  meet  the  requirements  of  most  infants. 

The  Number  of  Feeds  to  be  given  in  the 
Twenty-four  Hours. — The  same  rules  hold  good  as 
apply  to  breast  feeding.  The  number  of  feeds  required 
in  either  method  of  rearing  is  the  same,  and  they 
should  be  given  at  the  same  intervals.  The  younger 
the  infant  the  more  frequently  it  requires  feeding 
Artificial  feeding  is  rarely  necessary  before  the  fourth 
day  of  life,  and  in  the  breast-fed  must  not  be  allowed, 
unless  the  child  is  a very  feeble  one,  on  account  of 
the  risk  of  diminishing  the  activity  of  suckling,  the 
stimulation  of  the  breast  by  suckling  being  one  of 
the  best  stimulants  to  the  secretion  of  milk.  If  the 
breast  is  not  available  from  the  time  of  birth  the  arti- 
ficial feeding  should  be  commenced  at  once.  There  is 
no  advantage  to  be  gained  by  waiting  and  allowing 
the  infant  to  lose  weight.  Some  infants  suitably 
fed  in  such  cases  will  gain  steadily  from  the  day  of 
birth. 

During  the  first  month  the  child  is  to  be  fed  every 
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two  hours,  from  five  in  the  morning  to  eleven  at  night. 
It  is  better  to  train  the  child  to  do  without  food  during 
the  six  hours’  interval  at  night  as  this  allows  its  diges- 
tive functions  a good  rest,  and  enables  the  mother  or 
nurse  to  obtain  five  or  six  hours’  uninterrupted  sleep. 
An  extra  feed  may  be  allowed  for  very  weakly  infants 
during  the  night. 

During  the  second  month  the  child  requires  eight 
feeds  at  intervals  of  two  and  a half  hours,  from  five  in 
the  morning  to  half-past  ten  at  night;  and  an  extra 
feed  during  the  night  in  case  of  necessity. 

After  the  second  month  the  child  only  requires  feed- 
ing every  three  hours,  from  five  in  the  morning  to 
eleven  at  night,  a total  of  seven  feeds  in  the  twenty-four 
hours.  Sometimes  it  is  more  convenient  to  give  the 
first  feed  at  six  in  the  morning,  and  the  last  at  twelve 
at  night.  Alterations  in  the  time  are  of  no  importance, 
provided  that  the  intervals  between  the  feeds  are  not 
shortened. 

The  importance  of  regularity  in  feeding  is  so  great 
that  the  child  must  be  awakened,  if  asleep  when  the  feed 
is  due.  If  it  does  not  awake  when  the  feed  is  due  it  is 
either  a very  weakly  child,  and  ought  not  to  be  per- 
mitted to  go  for  a prolonged  period  without  food,  or 
else  it  is  being  fed  too  well.  In  the  latter  case  less 
food  must  be  given  for  a meal,  and  the  child  will  then 
awake  in  time  for  its  next  meal. 

Some  infants  do  not  require  feeding  as  often  as 
seven  times  in  the  twenty-four  hours  after  the  age  of 
six  months.  The  number  of  feeds  may  be  reduced  to 
six  at  intervals  of  three  and  a half  hours  or,  in  some 
cases,  to  five  at  intervals  of  four  hours.  Provided  the 
child  is  thriving,  digesting  its  food  well,  sleeping  well 


MANAGEMENT  OF  ARTIFICIAL  FEEDING.  1 69 

and  gaining  weight  there  is  no  objection  to  feeding  it 
less  frequently. 

This  mode  of  feeding  is  not  to  be  encouraged, 
although  it  gives  the  nurse  or  mother  rather  less 
trouble,  on  account  of  the  prolonged  intervals  between 
the  meals  giving  rise  to  a ravenous  hunger ; the  next 
meal  is  consequently  taken  too  rapidly,  and  probably 
too  much  is  taken  at  a time,  with  resulting  over-dis- 
tension of  the  stomach,  colic,  vomiting,  and  diarrhoea. 

TABLE  LXIII. 


Time  Table  for  Artificial  Feeding. 


Age. 

Amount  of 

Total  amount  in 

Number 

of 

feeds. 

Inter- 

each  feed. 

24 

hours. 

vals. 

oz. 

c.c. 

OZ. 

C.C. 

hours. 

1st  week  . 

Ig 

32 

Il£ 

300 

IO 

2 

2nd  „ . 

1 8 

39 

13s 

390 

10 

2 

3rd  „ . 

H 

46 

I6i 

460 

10 

2 

4th  „ . 

if 

54 

18S 

540 

IO 

2 

2nd  month 

zi 

70 

20 

560 

8 

2i 

3-6  „ 

3-4 

85-115 

21-28 

600-800 

7 

3 

6-9  >, 

5-6 

145-175 

35-42 

1000-1200 

7 

3 

The  above  table  gives  a very  liberal  diet,  and  one 
which  is  often  taken  with  advantage  by  an  ordinary 
child.  If  the  child  does  not  take  the  whole  of  any  one 
feed  the  remainder  must  be  thrown  away.  A little 
observation  of  the  child  and  the  character  of  the 
motions  will  show  whether  it  is  having  too  much  food. 
Where  a good  nutritious  food  is  available  the  amount 
for  each  feed  may  be  diminished,  but  among  the 
children  of  the  lower  classes  the  food  is  not  of  very 
good  quality,  and  consequently  more  is  required. 
Moreover  it  is  impossible  to  guarantee  that  the  mother 
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carries  out  the  printed  directions  (see  Appendix,  p.  359), 
which  I have  drawn  up  for  distribution  to  mothers  who 
bring  their  infants  to  the  hospital  for  treatment  for 
digestive  disturbance  due  to  feeding.  It  is  better  to 
give  a child  a dilute  food  which  it  can  digest  than  a 
richer  food  which  disagrees  with  it,  although  the  bulk 
of  the  latter  may  be  smaller. 

The  Selection  of  a Proper  Substitute  and 
the  Quality  of  such  Substitute. — Enough  has 
been  written  in  previous  chapters  to  show  that  the  proper 
substitute  for  human  milk  is  the  milk  of  some  other 
animal,  so  modified  as  to  render  it  as  nearly  as  possible 
like  human  milk.  The  milk  of  the  cow  is  the  kind  com- 
monly employed  on  account  of  its  low  price  and  its  wide 
distribution.  The  quality  of  the  substitute  must  be  such 
that  it  contains  all  the  constituents  of  human  milk  in 
much  the  same  proportion  and  in  an  easily  digestible  form. 
For  this  purpose  the  milk  will  require  more  dilution 
during  the  first  two  months  of  life  than  subsequently 
when  the  digestive  power  of  the  child  has  increased. 

It  is  a common  practice  to  increase  the  strength  of 
the  diluted  cow’s  milk,  employed  as  food,  with  the  in- 
creasing age  of  the  child.  This  is  theoretically  unsound. 
Mother’s  milk  does  not  become  richer  as  lactation 
advances.  It  does  increase  in  quantity.  Once  the 
flow  of  milk  is  well  established,  the  quality  remains 
practically  the  same,  within  small  limits,  unless,  indeed, 
there  is  some  general  or  local  disturbance  of  health. 
In  practice  it  is  generally  found  that  after  the  age  of 
two  months  the  infant  can  digest  cow’s  milk  diluted 
with  an  equal  quantity  of  water,  the  percentage  of 
proteid  being  thus  reduced  to  two  or  under. 

In  exceptional  cases  I have  found  it  necessary  to 
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dilute  the  milk  with  as  much  as  seven  or  eight  times  its 
bulk  of  water,  in  order  to  gradually  accustom  the  infant 
to  take  cow’s  milk.  By  starting  with  a sufficiently 
diluted  mixture  this  result  can  always  be  attained.  I 
have  had  many  infants  brought  to  me  on  account  of 
wasting  or  digestive  disturbance,  whose  mothers  have 
asserted  that  they  cannot  take  cow’s  milk  in  any  form 
whatever.  With  the  rarest  exceptions  and  that  only  in 
the  case  of  extremely  marasmic  infants  who  could  retain 
hardly  anything,  all  these  children  have  learnt  to  take 
the  milk,  properly  diluted  and  in  suitable  quantities  at 
the  usual  intervals.  It  is  perfectly  marvellous  what 
some  mothers  give  their  children  and  yet  expect  that 
they  will  grow  up  strong  and  well. 

The  advantages  of  undiluted  milk  over  the  diluted 
mixture  were  urged  by  Parrot  in  1887,  and  have  recently 
been  brought  forward  by  Budin  and  Chavane  of  Paris. 
The  results  obtained  by  them  by  feeding  infants  on 
sterilised  undiluted  cow’s  milk  are  very  satisfactory. 
Prolonged  heating  at  a high  temperature  renders  milk 
less  readily  coagulable  by  rennet  and  probably  the  good 
results  obtained  by  these  French  doctors  are  due  to  this 
cause  and  the  administration  of  small  quantities  at  a 
feed.  Although  these  observers  claim  better  results 
from  this  mode  of  feeding  than  where  diluted  milk  is 
given  it  does  not  seem  reasonable  to  give  comparatively 
a large  excess  of  proteid  and  a deficiency  of  sugar  when 
both  defects  can  be  easily  remedied.  Diluted  milk  is 
naturally  inferior  to  the  undiluted  fluid  by  reason  of  the 
deficiency  in  fat.  If  the  infant  takes  as  much  undiluted 
milk  as  it  would  take  of  breast  milk,  it  will  have  to  dis- 
pose of  a large  excess  of  proteid.  The  amount  of 
carbohydrate  in  its  food  will  be  deficient,  and  we  have 
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no  evidence  that  proteid  can  replace  carbohydrate  in 
the  diet  with  advantage. 

The  substitute  foods  used  for  artificial  feeding  have 
been  referred  to  already  and  are  here  collected  for  the 
purposes  of  ready  reference  and  comparison : 

1.  Cream  Milk. — Prepared  by  adding  an  equal 
quantity  of  a 9 per  cent,  solution  of  lactose  to  cow’s 
milk  and  passing  the  mixture  through  a centrifugal 
separator,  so  arranged  that  the  two  out-going  streams 
are  equal.  Or  prepared  in  a similar  way,  using  sterile 
water  instead  of  the  lactose  solution  and  adding  four 
per  cent,  of  lactose  or  cane  sugar  subsequently.  Or 
prepared  by  allowing  a mixture  of  equal  parts  of  milk 
and  previously  boiled  water  to  stand  in  a suitable 
vessel  or  apparatus  ( e.g .,  Fig.  1)  for  three  hours,  then 
drawing  off  and  discarding  the  lower  half  and  adding 
the  requisite  amount  of  sugar  to  the  remainder. 

2.  Gartner's  “ Fettmilch” — Prepared  by  passing  milk 
and  sterile  water  through  a separator,  so  arranged  that 
the  out-going  streams  are  equal.  The  percentage  of 
fat  in  the  fat  portion  being  regulated  to  3’I  and  milk 
sugar  being  added. 

3.  Rotch's  Mixture. — Cream  (definite  percentage  of 
fat)  2 parts,  milk  1,  diluted  lime  water  2,  milk  sugar 
solution  3.  Tables  XLYIII.  and  LIII. 

4.  Author's  Mixture. — Cream  10  parts,  milk  30,  lime 
water  10,  water  30,  milk  sugar  4.  Table  XLIX. 

5.  Meig's  Mixture. — Cream  2 parts,  milk  1,  lime 
water  2,  milk  sugar  solution  3.  Table  LVII. 

6.  Bicdcrt's  Cream  Mixture. — Cream  1,  milk  I, 
lactose  -J,  water  3.  Table  LII. 

7.  Modifications  of  Botch's  Mixture.  Tables  LIV. 
and  LV. 
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8.  Mixtures  of  Various  Strengths  Devised  by  Botch 
from  a Method  for  the  Home  Modification  of  Millc. 

Table  LA7 1. 

Reference  to  these  various  mixtures  will  enable  any 
one  with  a moderate  degree  of  intelligence  to  devise  a 
mixture  suitable  for  the  particular  child,  according  to 
its  age,  weight  and  digestive  capacity. 

For  use  among  the  class  of  hospital  patients  I have 
devised  a simple  mode  of  preparing  mixtures  suitable 
to  the  age  of  the  child.  The  mixtures  are  very  deficient 
in  fat,  unless  the  cream  is  added  as  recommended,  but 
if  the  milk  from  which  the  feed  is  prepared,  is  allowed 
to  stand  for  two  or  three  hours  and  the  top  part  taken 
a fair  proportion  of  fat  is  obtained. 

TABLE  LXIV. 


Artificial  Feeds  devised  for  the  Use  of  Hospital  Patients. 


Age 

1st  week. 

2nd  week.' ^rd  week. 

1 

4th  week. 

Milk  . 
Cream 
Water 
Sugar  . 
Lime  Water 

2 

I 

5 

1 lump 
1 

3 

1 

6 

1 lump 
1 

4 

1 

7 

1 lump 

1 

5 

1 

8 

1 lump 
1 

ii  ozs. 

if  ozs. 

if  ozs. 

if  ozs. 

The  amounts  are  given  in  teaspoonfuls.  The  lime-water  must 
be  added  after  boiling  the  mixture.  If  cream  cannot  be  obtained, 
give  an  extra  teaspoonful  of  milk,  taken  from  the  top. 

The  proportion  of  proteid  in  these  mixtures  ranges 
between  ro  and  1*5  per  cent.  The  proportion  of  fat 
varies  considerably  with  the  quality  of  the  milk  and  the 


174 


THE  FEEDING  OF  INFANTS. 


cream  used ; it  ranges  roughly  between  2 and  3 per 
cent.  The  degree  of  dilution  is  : 


During  the  first  week 
During  the  second  week  . 
During  the  third  week 
During  the  fourth  week  . 


3 in  9 

4 in  11 

5 in  13 

6 in  15 


Ten  feeds  are  given  daily  at  intervals  of  two  hours. 


TABLE  LXY. 


Diet  for  the  Second  Month. 


Boiled  cow’s  milk 
Boiled  water 
Cream 
Sugar 

Lime-water . 


2 tablespoonfuls 

2 

1 teaspoonful 
1 lump 

3 teaspoonfuls 


A total  of  two  and  a half  ounces ; eight  feeds  at 
intervals  of  two  and  a half  hours.  It  contains  about 
1 ‘5  per  cent,  of  proteid  and  2’5  per  cent,  of  fat. 


TABLE  LXYI. 


Diet  after  the  Second  Month. 


Age  2-6  months. 

Age  6-9  months. 

Boiled  cow’s  milk  . 
Barley  water  . . . 

Sugar  

3-4  tablespoonfuls 
3-4 

1 lump 

5-6  tablespoonfuls 
5-6 

1 lump 

Cream  in  the  amount  of  1-4  teaspoon  fuls  can  be 
added  to  each  feed  with  advantage.  If  cream  is  not 
added,  the  child  will  require  cod-liver  oil.  Seven  feeds 
are  to  be  given  at  intervals  of  three  hours. 

I have  found  these  diets  eminently  satisfactory  in 
the  cases  where  the  mother  has  the  intelligence  and 
will  take  the  trouble  to  carry  out  the  directions.  A 
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suitable  bottle  is  necessary  and  a good  supply  of  milk, 
fresh  and  not  preserved  by  the  addition  of  chemicals, 
and  a due  care  that  the  vessel  in  which  the  milk  is 
boiled  and  that  the  bottle  and  its  appendages  are 
kept  properly  clean. 

The  Method  of  Preparation  of  each  Peed. 

— This  varies  considerably  with  the  variety  of  substitute 
food  used  and  the  time  of  year.  If  Gartner’s  fat  milk 
or  the  cream  milk  recommended  in  the  text  and  pro- 
vided by  the  dairy  company  in  vacuum  stoppered  bottles, 
Pasteurised  and  rendered  faintly  alkaline,  be  used,  all 
that  is  necessary  is  to  measure  out  the  requisite  amount 
for  a feed  into  a suitable  bottle  and  warm  it.  It  is 
even  better  that  the  milk  should  be  supplied  in  small 
bottles,  each  containing  sufficient  for  a feed.  If  poured 
out  of  a larger  bottle  it  should  be  inverted  gently  two 
or  three  times  to  mix  it,  otherwise  the  cream  may  rise 
into  the  top  portion  and  the  composition  of  the  different 
feeds  will  vary.  As  soon  as  the  amount  required  is 
poured  out  the  bottle  must  be  re-stoppered  or  covered 
up  and  kept  in  a refrigerator  or  in  a clean  cellar,  in  a 
larger  vessel  containing  ice-water.  In  preparing  the 
other  feeds,  as  recommended,  the  amounts  of  cream, 
milk,  and  water  required  for  the  twelve  hours  must  be 
measured  out  in  a measure-glass  graduated  in  drachms 
and  ounces,  or  in  cubic  centimetres.  The  ordinary 
spoons  may  be  used  if  a proper  measure  glass  is  not 
available,  but  they  vary  considerably  in  size  and  must 
not  be  regarded  as  accurate  measures.  The  amount  of 
lactose  or  cane  sugar  to  be  added  is  dissolved  in  the 
water  and  the  whole  thoroughly  mixed. 

Pour  out  from  the  vessel  into  a clean  milk  saucepan 
the  quantity  for  the  meal  and  heat  the  whole  until  the 
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water  in  the  saucepan  has  boiled  freely  for  five  minutes. 
The  best  kind  of  saucepan  is  one  consisting  of  a porce- 
lain lining  fitted  into  a larger  vessel  containing  water. 
A patent  saucepan,  made  of  tin,  has  been  brought  out 
under  the  name  of  Aymard’s  Patent  Milk  Steriliser ; in 
principle  it  is  the  same  as  the  ordinary  milk  saucepan, 
as  described,  but  it  possesses  certain  advantages, 
although  it  does  not  carry  out  all  it  professes  to.  The 
chief  advantages  are  that  it  is  made  of  tin  and  can  there- 
fore be  cooled  down  rapidly  without  the  risk  of  breaking, 
and  further  it  has  a spout.  After  boiling,  the  milk 
must  be  cooled  down  rapidly  to  the  required  temperature 
and  poured  into  a clean  feeding-bottle.  Then  add  the 
lime  water  or  bicarbonate  of  soda  solution,  put  on  the 
teat  and  give  it  to  the  child. 

The  remainder  of  the  mixture  must  be  put  aside, 
tightly  sealed  up,  and  kept  in  a refrigerator. 

In  towns,  especially  in  hot  weather,  it  is  advisable  to 
boil  the  whole  of  the  mixture  at  the  time  it  is  prepared 
and  to  again  boil  each  feed  before  administration.  If 
the  food  is  prepared  in  bulk,  for  a period  of  twelve 
hours,  it  must  after  boiling  be  put  in  a clean,  tightly 
sealed  glass  jar  and  kept  in  a cool,  clean  place,  sur- 
rounded by  ice-water,  or  in  a refrigerator.  The  amount 
required  for  each  feed  must  be  taken  out,  after  thoroughly 
stirring  with  a clean  glass  rod,  and  the  jar  again  sealed 
up.  A simpler  method  is  to  prepare  all  the  feeds  for 
the  ensuing  twelve  hours  from  the  materials  as  soon  as 
received.  Make  the  mixture  as  desired,  pour  sufficient 
for  each  feed  into  clean  bottles  of  suitable  size,  such  as 
Soxhlet’s  feeding-bottles,  Or  small  soda-water,  or  even 
six-ounce  medicine  bottles,  plug  the  mouth  and  ueck 
of  each  bottle  with  a plug  of  clean,  previously  baked 
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cotton  wool,  and  put  them  in  a boiler,  supported  in  a 
suitable  wire  framework,  on  the  principle  of  a cruet- 
stand  ; pour  water  into  the  boiler  until  it  reaches  the 
level  of  the  milk  in  the  bottles  and  steam  for  half  an 
hour  to  an  hour  on  the  fire.  Then  set  aside  to  cool,  and 
when  cool  remove  the  stand  and  bottles  into  a refrige- 
rator or  a cool  cellar.  For  each  meal  take  one  bottle, 
warm  it  and  add  the  alkaline  solution,  put  on  the 
nipple  and  give  it  to  the  child. 

This  and  other  methods  of  preparing  the  food  will  be 
referred  to  subsequently  in  discussing  the  various 
methods  of  sterilisation. 

It  is  important  to  remember  that  once  boiling  milk 
is  not  sufficient  to  preserve  it  at  ordinary  temperatures. 
Boiled  milk  in  an  ordinary  nursery,  merely  covered  up 
with  muslin  to  keep  off  the  dust,  will  go  sour  almost  as 
quickly  as  if  unboiled.  All  milk  for  the  infant’s  use, 
especially  in  hot  weather,  must  after  boiling  be  kept 
tightly  sealed  up,  as  in  jam  preserving,  in  a cool  place 
and  even  with  this  precaution  must  be  again  boiled 
before  administration.  This  is  not  necessary  when  it  is 
steamed  in  bottles  plugged  with  cotton-wool ; the  wool 
acts  as  a filter  and  keeps  out  the  micro-organisms  which 
cause  the  souring  or  other  fermentative  change. 

The  Kind  of  Bottles  to  be  used  for  Feeding*. 
— The  bottles  should  be  made  of  transparent  flint  glass 
and  as  free  from  angles  as  possible  : in  capacity  each 
should  not  exceed  ten  ounces,  the  best  size  contains 
eight  ounces.  The  simpler  in  construction  and  the 
fewer  the  component  parts,  the  better  the  kind  of 
bottle.  Two  chief  varieties  are  in  common  use.  One  has 
a long  rubber  tube  attached  to  a glass  tube  insei'ted 
into  a bottle  and  with  a rubber  nipple  or  teat  at  the 
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other  end  for  a mouthpiece.  The  other  is  boat-shaped, 
with  a simple  rubber  teat  fixed  on  at  the  orifice  at  one 
end  and  a round  opening  on  one  side,  closed  by  a cork, 
for  the  insertion  of  the  food.  These  two  varieties  are 
so  well  known  that  no  further  description  of  them  is 
necessary. 

The  boat-shaped  bottle  presents  many  modifications, 
according  to  the  fancy  of  the  maker.  The  simplest 
form  is  that  formerly  in  use  in  America,  consisting  of 
a spindle-shaped  flask  of  blown  glass  with  nipple  and 
flange  at  one  end  and  a lateral  opening  one  inch  in 
diameter  for  the  admission  of  the  milk  ; it  was  made 
all  in  one  piece  and  no  nipple  was  necessary.  The 
action  of  gravity  did  away  with  the  need  of  much 
suction  power.  A bottle  resembling  this,  except  in 
not  possessing  flange  or  nipple,  and  therefore  requiring 
the  addition  of  a rubber  nipple,  is  in  use  in  this  country. 
I have  devised  a modification  of  this ; the  mouth  is 
made  wider,  sufficiently  so  to  enable  the  bottle  to  be 
cleaned  with  a bottle  brush,  and  not  too  wide  to  admit 
of  a proper  reversible  rubber  teat  being  affixed. 
Another  variety  is  similar  in  shape,  but  has  no  lateral 
opening;  the  mouth  is  wide  and  closed  by  a glass 
screw,  through  which  passes  a glass  tube  to  which  a 
rubber  nipple  and  bone  flange  are  attached ; a thin 
rubber  band  passes  round  the  screw  to  enable  it  to  be 
fixed  in  tightly,  as  in  the  ordinary  screw-stoppered 
beer  bottles.  A better  modification  is  one  sold  by 
Allen  and  Hanbury.  It  has  a wide  orifice  at  each  end 
to  enable  it  to  be  readily  washed  by  running  a stream 
of  water  through  it.  One  end  is  closed  by  a rubber 
air  valve,  and  to  the  other  is  attached  a plain  soft 
rubber  teat.  It  is  graduated.  The  air  valve  is  not 
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essential,  and  may  be  replaced  by  a solid  rubber 
stopper  or  clean  cork.  Budin’s  Galactophore  is  a 
modification  of  the  bottle  with  a long’  tube.  It  is  only 
mentioned  in  order  to  be  condemned  as  severely  as  all 
bottles  which  have  a rubber  tube  of  any  length  in  their 
construction. 

The  disadvantages  of  the  tube  are  both  great  and 
serious.  It  is  very  difficult  to  keep  it  clean,  especially 
in  hot  weather.  Particles  of  milk  stick  to  the  sides 
and  in  the  cracks,  that  develop  in  course  of  time,  and 
there  decompose.  Glass  tubes  are  similarly  objection- 
able. Any  one  who  has  washed  out  a glass  test  tube 
containing  milk  will  appreciate  the  difficulty.  The 
decomposing  milk  infects  all  the  food  taken,  and  is  a 
fruitful  source  of  diarrhoea.  Even  with  the  careful 
use  of  a brush  to  clean  the  tube,  and  antiseptics  to 
keep  it  in,  the  risk  is  considerable  and,  where  such 
precautions  are  not  available  or  are  not  earned  out, 
decomposition  invariably  takes  place  and  the  tube  has 
a characteristic  sour  smell. 

The  only  advantage  of  this  kind  of  bottle  is  that  it 
saves  the  mother  or  nurse  a little  trouble  at  the  meal- 
time ; the  nipple  can  be  put  in  the  child’s  mouth,  and 
the  child  left  to  suck  without  supervision  until  the 
bottle  is  empty.  A natural  consequence  of  this  is  that 
the  bottle  is  filled  and  given  to  the  child  to  take  as 
much  as  it  likes,  and  subsequently  the  child  has  the  tip 
put  in  its  mouth  to  suck  at  whenever  it  cries.  There 
is  no  regulation  as  to  the  amount  of  each  feed  or  the 
intervals  between  the  feeds.  Often  the  milk  goes  sour 
in  the  bottle  or  gets  cold  long  before  it  is  all  taken  and 
yet  the  unfortunate  child  has  to  take  it  and  gets  no 
fresh  food  until  that  bottle  is  emptied.  Many  mothers 
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tell  me  they  only  feed  the  child  twice  or  three  times  a 
day,  and  on  inquiry  it  is  almost  invariably  found  that 
this  is  the  method  adopted. 

The  boat-shaped  bottle  is  more  inconvenient  in  that 
it  requires  the  constant  supervision  of  the  mother  or 
nurse  during  administration.  On  the  other  hand  it  is 
much  more  easily  kept  clean ; there  is  no  rubber  tube 
to  retain  decomposing  milk,  and  if  a proper  rubber  tip 
is  used  it  can  easily  be  everted  and  scrubbed.  Which- 
ever kind  is  used  care  must  be  taken  that  the  holes  in 
the  tip  are  of  a suitable  size ; if  too  small  the  child 
may  not  be  able  to  draw  it  properly,  and  if  too  large 
the  food  may  run  too  easily,  with  the  result  that  the 
child  takes  it  down  in  great  gulps  and  vomiting  is 
induced. 

A soft  rubber  tip  such  as  is  illustrated  in  Figure  6 
(p.  208),  and  sold  with  Soxhlet’s  bottles  or  separately, 
is  the  best  kind  to  use.  It  is  made  of  pure  rubber  and 
can  be  readily  turned  inside  out. 

Soxhlet’s  graduated  bottles,  soda-water  bottles, 
medicine  bottles  or  indeed  any  other  kind  of  bottle  can 
be  used  with  these  tips  as  long  as  the  mouth  is  small 
enough  to  permit  the  tip  to  be  fixed  on  it.  By  making 
a good-sized  cross  cut  in  the  end  of  the  tip  the  child 
will  have  no  difficulty  in  drawing  the  milk.  An  open- 
ing resembling  a leech-bite  in  shape  is  a suitable  one. 
It  is  advisable  to  have  two  bottles  and  two  tips,  and  to 
use  them  alternately. 

The  Temperature  of  the  Food. — The  tempera- 
ture of  human  milk  ranges  between  99°  and  ioo°  F. 
The  artificial  substitute  should  therefore  be  warmed  up 
to  this  temperature.  The  simplest  and  best  way  is  to 
place  the  bottle,  containing  the  food,  in  a tin  mug  half 
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full  of  laot  water  for  five  minutes.  Take  the  tempera- 
ture of  the  water  at  the  end  of  that  time,  and  if  it  is 
between  ioo°  and  1020  F.  the  food  will  be  of  a suitable 
temperature  for  administration.  A little  practice  will 
enable  the  nurse  to  judge  how  hot  the  water  should  be 
to  start  with.  Any  method  of  determining  the  tem- 
perature of  the  food  by  dipping  in  the  little  finger  or 
by  taste  must  be  rigidly  avoided.  Not  nearly  enough 
attention  is  paid  to  the  temperature  of  the  food  in 
artificial  feeding,  often  it  is  too  hot  and  at  other  times 
too  cold. 

The  Method  of  Administration  of  each 
Feed. — The  child  should  be  half  reclining  on  the 
nurse’s  lap  with  its  head  supported.  A boat-shaped 
bottle  of  some  sort  must  be  used  and  at  first  held 
almost  horizontally;  it  must  then  be  gradually  tilted 
up  so  as  to  keep  the  nipple  full  and  thus  prevent  the 
swallowing  of  air.  It  is  advisable  to  take  away  the 
bottle  occasionally  for  a brief  breathing  space  and  to 
prevent  the  child  taking  its  food  too  rapidly.  Allow 
ten  to  twenty  minutes  for  each  feed.  Never  allow 
sucking  at  an  empty  bottle  or  at  one  of  those 
abominations,  known  as  “Job’s  comforters.”  The 
latter  are  a constant  source  of  flatulence  and  indiges- 
tion, whether  of  solid  rubber  or  perforated,  and  being 
frequently  dropped  out  of  the  mouth  on  to  dirty 
clothes,  carpets  or  floors,  and  as  frequently  replaced, 
are  a potent  source  of  mischief  by  conveying  particles 
of  dirt  and  micro-organisms  to  the  child’s  mouth  and 
alimentary  tract.  It  is  absolutely  unnecessary  that 
the  infant  should  ever  be  taught  the  use  of  one  of 
these  abominations,  which  by  no  means  improve  the 
child’s  appearance  or  the  development  of  its  mouth. 
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Some  writers  have  gone  so  far  as  to  assert  that  the 
use  of  these  instruments  is  one  of  the  chief  causes  of 
adenoid  vegetations  in  the  naso-pharynx.  Another 
practice  which  ought  to  be  strongly  discountenanced  is 
that  of  giving  the  child  the  finger  to  suck  and  lettiug 
every  casual  visitor  put  her  finger  in  the  mouth,  because 
it  pleases  the  child  and  keeps  it  quiet.  Few  fingers 
are  scientifically  clean,  and  most  are  the  very  reverse. 
The  mother  and  nurse  should  clearly  understand  that  a 
healthy  child  does  not  cry  unless  it  is  hungry  or 
requires  its  napkin  changing.  Many  cry  from  indi- 
gestion, but  that  can  hardly  be  considered  a sign  of 
health. 

After  the  child  has  been  fed  it  should  have  its  mouth 
gently  washed  out  with  a soft  handkerchief  dipped  in 
clean  boiled  water  to  remove  the  particles  of  milk 
sticking  to  the  lips  and  gums.  It  must  then  be  put 
quietly  in  its  cot  and  allowed  to  sleep.  It  must  not  be 
jogged  up  and  down  on  the  knee  unless  the  nurse 
wishes  to  make  it  vomit ; in  fact  this  method  of 
nursing  a child  ought  not  to  be  allowed  under  any 
circumstances.  Gentle  swaying  movements  from  side 
to  side  are  the  proper  ones  to  adopt  for  soothing  the 
child.  The  frequent  jogging  up  and  down  may  quieten 
the  child,  deadening  its  nervous  system  by  the  re- 
current series  of  shocks  applied  to  it. 

The  Preservation  of  the  Food. — All  food  for 
the  use  of  the  infant  must  be  as  fresh  as  possible, 
nothing  that  has  undergone  the  least  putrefactive 
change  is  allowable.  It  should  be  stored  in  clean, 
sweet-smelling,  cool  places,  and  protected  from  access  of 
air.  A refrigerator  in  a clean  cellar  is  the  best  place. 
If  this  is  not  available  it  may  be  kept  in  a tightly 
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corked  bottle  in  cold  or  iced  water.  On  no  account  is 
it  to  be  kept  in  the  nursery  or  bedroom,  as  a lazy  nurse 
is  so  apt  to  keep  it,  because  it  is  handy.  Sometimes  it 
is  kept  outside  the  bedroom  door,  and  I have  known  of 
it  being  kept  in  a lavatory.  Milk  must  never  be  kept 
where  it  can  possibly  be  contaminated  by  smells  from 
drains  or  housemaid's  sinks,  or  decomposing  food  or 
animal  matter.  Further  directions  are  given  in  the 
section  on  the  preparation  of  the  food,  and  in  the 
subsequent  chapter  on  the  micro-organisms  in  milk,  and 
the  methods  of  sterilisation. 

The  Cleanliness  of  all  Apparatus. — This  is  a 
point  of  great  importance  and  one  that  is  usually 
carried  out  satisfactorily  in  a well-managed  nursery. 
Every  bottle  after  use  must  be  washed  out  thoroughly 
in  hot  water,  and  then  in  soda  and  water ; after  that  it 
must  be  rinsed  out  several  times  in  clean  boiled  water, 
hot  or  cold,  and  put  in  a basin  in  an  antiseptic 
solution  until  next  required.  Before  use  it  must 
be  again  rinsed  out  in  pure  boiled  water.  All 
tips  and,  where  used,  other  apparatus  connected  with 
the  bottle  must  be  treated  in  a similar  way.  The  tip 
should  be  turned  inside  out  and  well  scrubbed  with  a 
clean  soft  tooth-brush.  The  cheapest  antiseptic  to  use, 
and  also  a very  satisfactory  one,  is  boracic  acid  in  the 
proportion  of  a heaped  teaspoonful  to  a pint  of  boiled 
water.  Salicylic  acid  may  be  used  instead,  if  preferred. 
It  is  advisable  not  to  use  carbolic  acid  or  perchloride  of 
mercury,  or  any  strong-smelling  disinfectant ; there  is 
no  need  to  turn  the  nursery  into  a minor  kind  of 
hospital.  Apply  the  nose  to  both  the  bottle  and  tip 
before  use  to  be  sure  that  there  is  no  sour  smell.  The 
nurse  must  wash  her  hands  after  changing  the  napkins, 
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and,  in  addition,  must  invariably  wash  before  preparing 
and  administering  each  feed.  Many  of  these  details 
ai’e  left  to  the  nurse,  and  if  she  is  a well-trained, 
intelligent  woman  she  carries  them  out.  An  old  nurse 
is  generally  prejudiced,  and  thinks  such  details  are 
unnecessary  and  unimportant ; even  if  she  carries  them 
out  she  does  it  without  spirit,  grudgingly  and  in- 
accurately. For  this  reason  I much  prefer  a younger, 
active  woman  who  has  the  sense  to  acknowledge  that 
she  does  not  know  everything.  No  matter  what  kind 
of  nurse  is  employed  the  mother  is  not  justified  in 
leaving  all  the  details  and  management  of  the  child  to 
that  nurse.  It  is  the  mother’s,  not  the  nurse’s,  child, 
and  she  alone  is  responsible  for  its  welfare  : it  is  not 
enough  for  the  mother  to  say  that  she  pays  a nurse 
good  wages  and  expects  to  be  relieved  of  all  responsi- 
bility and  anxiety.  No  nurse,  however  experienced  and 
well-intentioned,  will  devote  the  same  loving  care  to 
the  child  as  its  own  mother,  and  if  the  nurse  sees  that 
the  mother  does  not  clearly  and  definitely  supervise  the 
management  of  the  child  there  is  even  more  risk  of  the 
attention  devoted  to  it  being  slackened.  If  only  every 
mother  would  believe  that  nurses  are  not  perfect,  even 
though  the  particular  one  is  her  own  servant  in  whom 
she  has  every  confidence,  how  much  better  it  would  be 
for  the  child.  Every  mother  should  clearly  and 
decidedly  take  the  direction  of  the  nursery  under  her 
own  immediate  control,  and  by  frequent  irregular  visits 
see  that  her  directions  are  adequately  carried  out. 

All  the  surroundings  of  the  child,  the  nursery, 
bedding,  furniture,  <kc.,  must  be  kept  scrupulously 
clean.  The  nurse  and  her  garments,  not  only  those 
visible  to  the  eye,  must  also  be  clean.  All  diapers  and 
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dirty  vessels  must  be  removed  at  once  from  the  room, 
and  the  room  must  be  kept  well  ventilated.  There  is 
no  better  test  of  the  excellence  of  the  nurse  than  the 
cleanliness  of  herself,  the  baby  and  the  nursery,  and 
the  fresh  sweet  smell  of  the  apartment,  no  matter  what 
time  the  visit  is  paid.  A special  visit  at  any  fixed  time 
will  not  give  this  information,  as  all  preparations  will 
have  been  made  for  it. 


CHAPTER  XII. 


THE  MICRO-ORGANISMS  IN  MILK  AND 
THE  METHODS  TO  BE  EMPLOYED 
FOR  THEIR  DESTRUCTION. 

It  has  been  shewn  that  human  milk  is  a sterile  fluid, 
containing  no  micro-organisms,  under  ordinary  con- 
ditions of  health.  A slight  reservation  must  be  added 
to  this  statement,  namely,  that  a few  microbes  are 
often  found  in  milk  first  secreted.  This  is  due  to  the 
passage  of  the  microbes  into  the  ducts  of  the  nipple  and 
there  multiplying.  They  generally  consist  of  varieties 
of  staphylococcus  (vide  p.  76). 

Cow’s  milk  is  sterile  when  obtained  direct  from  the 
udder  of  a healthy  cow  by  means  of  a trocar  and 
cannula.  Rigid  antiseptic  precautions  must  be  used  in 
the  process  of  tapping. 

If  the  udder  and  teats  of  the  cow  and  the  hands  of 
the  milker  are  well  washed  in  an  antiseptic  solution,  it 
will  be  found  that  the  milk  obtained  during  the  second 
half  of  the  milking  is  sterile  while  that  first  poured  out 
contains  various  micro-organisms,  which  have  in  all 
probability  made  their  way  into  the  ducts  of  the  teats 
from  the  outside.  Subsequently  many  microbes  get 
into  the  milk  from  the  surrounding  air,  from  the  water 
used  in  washing  the  milk  cans,  and  other  sources ; 
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these  find  in  the  milk  a suitable  nutrient  medium  and 
multiply  with  great  rapidity.  Sedgwick  and  Batchelder 
give  the  following  numbers  as  illustrative  of  the 
enormous  crowds  present  in  the  milk  reaching  the 
consumer : 

1.  67, 143  per  cubic  centimetre  in  samples  of  milk 
from  the  tables  of  persons  in  the  suburbs  of  Boston. 
An  average  of  fifteen  examinations. 

2.  Over  250,000  per  cubic  centimetre  in  milk  taken 
direct  from  the  milk  carts  in  Boston.  An  average  of 
fifty-seven  examinations. 

3.  Over  4,500,000  per  cubic  centimetre  in  the  milk 
obtained  from  the  Boston  groceries. 

In  milk  obtained  from  milk  shops  in  London  in  1896, 
the  number  was  also  enormous,  varying  from  848,400  to 
8, 1 19,200  per  cubic  centimetre.  Benk  found  from  six 
to  thirty  million  per  cubic  centimetre  in  the  milk 
supply  of  Halle. 

The  numbers  present  depend  to  a certain  extent 
upon  the  attention  and  care  devoted  to  the  process  of 
milking,  the  cleanliness  of  the  milk  cans  and  the  hands 
of  the  milker,  the  purity  of  the  water  used  in  washing' 
the  cans,  the  subsequent  management  of  the  milk,  and 
the  external  temperature.  No  amount  of  care  will 
prevent  contamination,  on  account  of  the  number  of 
microbes  in  the  air,  but  the  degree  of  contamination 
is  less  the  greater  the  attention  paid  to  cleanliness. 

The  longer  milk  is  kept  the  greater  is  the  liability  to 
changes  in  its  composition  as  the  result  of  microbial 
growth  and,  apart  from  these  changes,  the  further  does 
it  become  removed  from  its  character  as  a biologically 
living  fluid.  Unfortunately  the  milk  supply  of  a large 
town  is  generally  about  twelve  hours  old,  and  crowded 
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with  microbes.  These  microbes  produce  considerable 
changes  in  the  milk  of  the  nature  of  fermentations. 
The  most  common  variety  of  fermentation  is  the  acid 
fermentation  leading  to  the  souring  of  the  milk ; it  is 
generally  due  to  the  lactic  acid  bacillus,  though  other 
organisms  are  at  times  the  cause.  Some  microbes 
produce  coagulation  of  the  milk  without  giving  rise 
to  the  formation  of  acid.  Another  form  of  fermenta- 
tion renders  the  milk  viscous  and  unwholesome ; on 
pouring  it  out  from  one  vessel  to  another  it  is  drawn 
out  into  coherent  threads,  and  may  thus  be  easily 
recognised.  It  is  due  to  several  micro-organisms,' wc.g., 
a micrococcus  (Schmidt-Mulheim),  or  the  bacillus  lactis 
viscosus  of  Adametz.  All  forms  of  fermentation  can 
be  delayed  by  cooling  the  milk  as  soon  as  it  is  drawn 
from  the  cow.  a low  temperature  being  inimical  to  the 
development  and  multiplication  of  micro-organisms. 

The  lactic  acid  bacillus  and  many  other  varieties  of 
microbes  present  in  the  milk  are  comparatively  harm- 
less organisms,  but  it  is  by  no  means  uncommon  for 
pathogenic  organisms  to  be  present.  The  bacillus 
coli  is  almost  universally  present  in  London  milk ; 
its  presence  does  not,  however,  prove  the  occurrence 
of  focal  contamination  as  has  been  maintained  by 
some  authorities.  If  present  in  large  numbers  it 
indicates  the  possibility  of  such  contamination,  but 
the  organism  is  so  widely  distributed  that  the  appear- 
ance of  one  or  two  colonies  in  the  cultures  made  from 
the  milk,  unless  made  from  very  diluted  samples,  is 
not  of  very  great  importance,  lied  milk  is  due  to 
the  growth  of  the  bacillus  prodigiosus  in  it.  Blue 
milk  is  due  to  the  bacillus  cyanogenous.  Yellow 
milk  has  been  traced  by  Schroter  to  the  bacillus 
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synxanthus ; by  List  to  a species  obtained  from  the 
faeces  of  sheep ; by  Adametz  to  a species  found  in 
cheese. 

Several  epidemics  of  enteric  fever  have  been  traced 
to  the  milk  supply,  the  milk  having  become  infected 
through  the  washing  of  the  cans  in  infected  water,  or 
through  the  illegal  addition  of  infected  water  to  the 
milk  or,  directly,  with  the  specific  infection  from 
man.  Cholera  may  be  spread  in  a similar  way. 
Several  epidemics  of  scarlet  fever  and  diphtheria 
have  also  been  traced  to  an  infected  milk  supply. 
The  former  may  be  spread  by  particles  of  desqua- 
mating epidermis  passing  into  the  milk  from  the 
hands  of  a milker  recovering  from  an  attack  of  the 
disease,  which  may  have  been  so  mild  as  not  to  have 
been  recognised : or  the  cows  may  be  affected  with  a 
disease,  standing  in  some  definite  relationship  to  scarlet 
fever,  in  the  form  of  an  eruptive  affection  of  the  udder, 
as  in  the  Hendon  epidemic.  Diphtheria  may  be  spread 
by  infection  of  the  milk  from  an  antecedent  case 
in  the  human  subject,  or  as  a result  of  a definite 
disease  in  the  cow.  Foot-and-mouth  disease  may  also 
be  communicated  to  human  beings  through  the  milk 
supply. 

Another  very  great  and  important  danger  of  the 
spread  of  disease  by  milk  is  the  presence  of  the  tubercle 
bacillus  in  the  milk  of  tuberculous  cows.  In  young 
children  tuberculosis,  in  one  or  other  of  its  many 
forms,  is  a very  common  affection,  and  the  main 
article  of  their  diet  is  milk.  That  the  disease  can 
be  spread  through  this  channel  is  shown  by  numerous 
experiments. 

Gerlach  fed  two  calves,  two  pigs,  two  rabbits,  and 
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one  sheep  for  three  weeks,  on  the  unboiled  milk  from 
a tuberculous  cow  ; all  became  infected  with  tubercu- 
losis. Klebs  infected  nine  guinea-pigs  in  a similar 
manner  and  also  a St.  Bernard  dog,  which  accidentally 
obtained  some  of  the  milk  set  aside  for  the  guinea-pigs. 
Bollinger  fed  four  pigs,  three  weeks  old,  for  ten  weeks 
on  the  milk  of  a highly  tuberculous  cow ; the  lymph- 
atic glands  of  the  neck  became  enlarged,  and  general 
tuberculosis  was  found  at  the  end  of  four  or  five 
months.  Another  young  pig  was  fed  on  the  same 
milk  for  two  weeks  and,  when  killed  at  the  end  of 
another  three  weeks,  showed  considerable  dissemination 
of  tubercle.  Of  six  pigs,  two  fed  on  unboiled  milk 
became  tuberculous ; one  of  two  fed  on  the  same  milk 
boiled  was  unaffected,  and  the  other  became  tuber- 
culous in  a few  months ; two  fed  on  ordinary  diet  were 
unaffected. 

Bang  found  that  nine  out  of  sixty-three  cows 
affected  with  general  tuberculosis,  but  having  no 
nodules  in  the  udder,  yielded  milk  containing  the 
tubercle  bacillus.  Ernst  found  this  bacillus  in  the 
milk  in  a much  larger  proportion  of  cows  having 
general  tuberculosis  but  no  evident  involvement  of 
the  udder.  By  a very  thorough  examination  of 
stained  specimens  of  the  milk  of  thirty-six  cows,  he 
found  the  bacilli  in  twelve.  It  is  quite  possible  that 
undetected  tuberculous  deposits  in  the  udder  may  have 
existed  in  some  of  these  cows. 

It  must  be  admitted  that  these  observations  are  of 
doubtful  value  in  view  of  recent  experiments  carried 
out  by  Sims  Woodhead  and  Sidney  Martin.  Their 
recent  evidence  before  the  Royal  Commission  on 
Tuberculosis  indicates  the  following  conclusions : 
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1.  The  milk  of  tuberculous  cows  is  only  infective 
when  it  comes  from  a tuberculous  udder. 

2.  The  udder  affection  may  occur  in  slight  cases  of 
tuberculosis  ; it  is  not  peculiar  to  the  advanced  stages. 

3.  Even  if  only  one  quarter  is  infected  the  milk  is 
very  virulent. 

4.  Butter-milk,  skimmed  milk,  and  butter  from  a 
cow  with  a tuberculous  udder,  are  actively  infectious. 

5.  The  udder  affection  may  develop  with  extreme 
rapidity. 

6.  Boiling  is  essential  for  the  destruction  of  the 
bacillus. 

Sidney  Martin  experimented  with  the  milk  of  eight- 
cows  in  various  stages  of  tuberculous  disease,  which 
were  shown  to  be  free  from  udder  disease  post  mortem. 
Tubercle  bacilli  were  not  found  in  the  milk  of  any  one 
of  these  cows.  Of  twenty-eight  guinea-pigs  and  rabbits 
inoculated  with  the  milk,  none  developed  tuberculosis. 
Guinea-pigs  fed  freely  on  the  milk  remained  healthy. 
Pigs  fed  on  large  quantities,  as  much  as  fifty-six  litres 
from  a cow  in  an  advanced  stage  of  the  disease  being 
given  in  one  case,  were  unaffected.  On  the  other 
hand,  twenty-one  animals  inoculated  with  the  milk 
of  cows  with  tuberculous  udders,  all  became  tuber- 
culous. In  three  cases  the  bacilli  were  found  in  the 
milk,  and  animals  fed  on  it  became  tuberculous.  The 
disease  produced  in  every  case  was  a rapid  form  of 
tuberculosis.  The  virulence  of  the  infected  milk  was 
not  diminished  by  dilution  with  four  times  its  bulk  of 
sound  milk. 

Sims  Woodkead  investigated  the  effect  of  heat  on 
tuberculous  milk.  lie  used  in  the  research  milk  from 
cows  with  tuberculous  udders  and  milk  rendered 
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artificially  tuberculous  by  the  addition  of  tuberculous 
sputum  or  finely  divided  tuberculous  organs.  The 
natural  tuberculous  milk  in  its  uncooked  state  was 
the  most  uniformly  infective.  The  milk  was  kept  in 
a specially  contrived  water-bath  for  different  periods 
of  time  at  temperatures  ranging  from  50°  C.  to  90^  C., 
and  was  subsequently  tested  by  feeding  and  inocula- 
tion experiments  on  animals.  The  following  results 
were  obtained : 

1.  Partial  heating  rendered  the  milk  less  virulent; 
only  a small  proportion  of  the  test  animals  being 
affected  with  tuberculosis. 

2.  The  higher  the  temperature  or  the  longer  the 
exposure  to  it,  the  smaller  was  the  proportion  of  the 
test  animals  infected  with  the  disease. 

3.  The  test  animals  attacked  under  these  conditions 
suffered  from  a modified  form  of  tuberculosis,  limited 
and  slowly  progressive.  The  higher  the  temperature 
and  the  longer  the  exposure,  short  of  complete  destruc- 
tion of  the  bacilli,  the  more  limited  and  more  slowly 
progressive  was  the  disease.  The  animals  used  were 
guinea-pigs  and  were  inoculated  intra-peritoneally. 

Milk  heated  for  twenty-two  minutes  to  750  C.,  or 
for  half  an  hour  at  70  C.,  was  capable  of  infecting 
the  animals  when  inoculated  intra-peritoneally.  In 
feeding  experiments  on  pigs,  using  artificial  tuberculous 
material  heated  to  different  temperatures  for  different 
periods  of  time,  Dr.  Woodhead  found  that  artificial 
tuberculous  milk  kept  at  80  C.  for  ten  minutes,  or 
at  750  C.  for  a quarter  of  an  hour,  still  remained 
infective  when  given  as  food  to  pigs. 

It  is  possible  that  milk  raised  to  a higher  temperature 
for  a longer  period  than  in  these  experiments  may  still 
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retain  its  infectivity  to  pigs.  The  practical  value  of 
these  results  is  very  great.  The  modified  form  of 
tuberculosis  produced  in  the  pigs  by  the  feeding  on  the 
imperfectly  cooked  milk  is  closely  analogous  to  the  form 
in  which  the  disease  appears  so  commonly  in  children, 
namely  the  chronic  tuberculous  affections  of  the  glands 
and  joints. 

It  is  evident  that  all  milk  from  a cow  with  tuber- 
culous disease  of  the  udder  must  be  destroyed,  and  that 
dairy  cows  should  be  inspected  weekly  by  a competent 
veterinaiy  surgeon,  in  order  to  secure  the  immediate 
segregation  of  any  affected  cow.  The  local  affection 
takes  the  form  of  a slow  painless  growth,  taking  weeks 
or  months  to  involve  a large  portion  of  the  udder,  and 
may  occur  at  any  stage  of  the  general  disease  or  may 
remain  absent  throughout.  The  bacilli  cannot  always 
be  found  on  microscopic  examination,  even  with  the  aid 
of  the  centrifugal  machine,  and  the  only  reliable  test  is 
the  inoculation  of  experimental  animals  with  the 
suspected  milk.  In  view  of  the  practical  difficulties  in 
the  way  of  deciding  whether  the  udder  disease  is  tuber- 
culous or  not,  it  is  advisable  to  destroy  the  milk  of  any 
cow  with  any  suspicious  affection  of  that  part.  It  is 
also  safer  not  to  use  the  milk  of  a tuberculous  cow, 
even  when  no  udder  disease  can  be  found.  The  use  of 
tuberculin  is  a valuable  means  of  detecting  and  elimi- 
nating from  the  herd  cows  affected  with  latent  or  active 
tuberculous  disease. 

Until  some  system  is  devised  which  will  ensure  the 
milk  supply  being  free  from  tubercle  bacilli  and  other 
infective  organisms  we  are  compelled  to  counteract  the 
danger  by  the  sterilisation  of  the  milk. 

The  Methods  of  Sterilisation. — All  the 
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methods  that  are  employed  with  safety  and  without 
introducing  chemical  compounds,  which  may  or  may 
not  be  deleterious,  consist  in  the  application  of  heat  in 
various  ways. 

There  are  three  chief  processes  : 

1.  Pasteurisation. 

2.  Boiling. 

3.  Sterilisation. 

In  each  the  milk  is  heated  up  to  a certain  temperature 
and  for  a certain  definite  time.  In  recommending  any 
one  of  these  processes  to  the  mother  or  nurse  it  is 
advisable  to  explain  the  reasons  shortly,  so  that  it  may 
be  carried  out  intelligently. 

The  explanation  may  be  given  thus  : 

1.  All  milk  contains  micro-organisms  in  large 
numbers  and  these  give  rise  to  changes  in  the  milk, 
such  as  souring  and  curdling,  rendering  it  unfit  for  the 
child  and  liable,  if  used,  to  set  up  violent  or  even  fatal 
diarrhoea  and  vomiting. 

2.  Many  deleterious  changes  take  place  in  the  milk 
and  may  render  it  dangerous  as  a food,  although  there 
may  be  no  change  apparent  to  the  sight,  smell  or 
taste. 

3.  The  object  of  sterilisation  is  to  destroy  all  the 
micro-organisms  present  in  the  milk  and,  secondarily, 
by  excluding  air  and  keeping  the  milk  cool,  to  prevent 
the  entrance  of  other  microbes  and  to  hinder  the 
development  of  the  spores  of  organisms  which  have 
escaped  destruction  in  the  process. 

4.  If  the  process  is  properly  carried  out  the  risk  of 
the  child  catching  any  infectious  disease  or  developing 
tuberculous  affections  is  largely  diminished. 

It  is  important  that  the  process  adopted  should  be 
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carried  out  as  soon  as  possible  after  the  milk  is  received, 
in  order  to  stop  the  continued  rapid  multiplication  of 
the  organisms  already  present  in  the  milk.  If  the 
process  is  long  delayed  the  products  of  the  micro- 
organisms may  increase  to  such  an  extent  that  the  milk 
is  rendered  injurious.  These  products  may  not  be  in 
the  least  affected  by  sterilisation.  It  is  essential,  there- 
fore, to  have  a supply  of  good  milk  to  start  with  and  to 
remember  that  no  amount  of  sterilisation  will  convert 
bad  into  good  milk. 

A large  amount  of  so-called  sterile  milk  is  by  no 
means  sterile  and  will  yield  colonies  of  micro-organisms 
in  various  culture  media.  Some  milk,  sold  as  sterile, 
is  preserved  by  the  addition  of  chemicals.  I know  of 
one  case  where  a farmer’s  wife  boils  all  the  superfluous 
milk,  adds  some  salicylic  acid,  and  sells  it  as  pure 
sterilised  milk. 

Pasteurisation  of  Milk. — In  this  process  the 
milk  is  raised  to  a temperature  of  70°  C.  (158"  F.) 
and  subsequently  cooled  rapidly.  The  milk  ought  to  be 
kept  at  this  temperature  for  at  least  half  an  hour. 

Pasteur  found  that  a temperature  of  550  C.  (13 1°  F.) 
prevents  milk  or  wine  turning  sour.  Klein,  Koch  and 
others  have  shown  that  a temperature  of  70°  0.(158°  F.) 
for  five  minutes  destroys  all  non-sporebearing  organisms. 
Some  of  the  sporebearing  organisms,  or  their  spores, 
escape  destruction  at  a higher  temperature.  For 
instance,  the  spores  of  the  bacillus  subtilis  resist  a 
temperature  of  ioo°  C.  (21 2°  F.)  for  six  hours,  and  one 
of  75°  C.  (167°  F.)  for  several  days. 

The  death-point  of  the  tubercle  bacillus  is  open  to 
discussion.  It  is  said  to  be  killed : 
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i.  By  xo  minutes’  exposure  to  a temperature  of  75°  C.  (167°  F.) 

2-  15  „ „ „ 70°  C.  (158°  F.) 

3-  By  30  „ „ „ 68°  C.  (154°  F.) 

Schill  and  Fischer  in  1884  found  that  five  minutes’ 
exposure  to  icxF  C.  in  steam  destroyed  the  bacilli  in 
tuberculous  sputum.  After  an  exposure  of  two  minutes 
one  only  out  of  three  guinea-pigs,  inoculated  with  the 
material,  became  tuberculous.  It  is  worth  mention  that 
sputum  is  tenacious  and  in  thick  masses  not  readily 
penetrated  by  heat. 

Yoelsh  reports,  as  the  result  of  his  experiments,  that 
the  tubercle  bacillus  in  sputum  was  not  destroyed  by 
heating  to  iocr  G. 

Sternberg  inoculated  guinea-pigs  with  tuberculous 
sputum  kept  at  various  temperatures,  from  50°  C. 
upwards,  for  periods  of  ten  minutes.  The  sputum 
exposed  at  50°  C.  was  infective,  that  exposed  at  higher 
temperatures  was  harmless. 

Yersin  in  1888  made  sub-cultures  from  an  old  culture 
of  the  tubercle  bacillus  in  glycerin  broth  after  it  had 
been  exposed  to  various  temperatures.  After  an 
exposure  for  ten  minutes  at  6o°  C.  a growth  was 
obtained,  but  none  resulted  after  an  exposure  of  similar 
duration  at  70°  C. 

Bitter  in  1890  stated  that  he  had  found  by  ex- 
perimental inoculation  of  guinea-pigs  that  the 
bacillus  is  destroyed  by  exposure  for  twenty  minutes  at 

68-5°  C. 

Forster  published  in  1892  the  results  of  a consider- 
able number  of  experiments.  He  inoculated  guinea- 
pigs  with  tuberculous  sputum,  tuberculous  material 
from  the  pleura,  and  the  milky  material  squeezed  out  of 
the  tuberculous  tissue  in  the  udder  of  affected  cows. 
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The  material  was  found  on  examination  to  contain  the 
characteristic  bacilli.  He  ascertained  that  the  bacilli 
were  destroyed  by  exposure  for  six  hours  at  550  C.,  or 
by  exposure  for  one  hour  at  6o°  C.  An  exposure  for 
three-quarters  of  an  hour  at  6o°  C.  was  not  sufficient  to 
kill  them. 

In  the  same  year  Bonhoff  published  results  showing 
that  a temperature  of  6o°  C.  for  twenty  minutes  is 
sufficient  to  kill  tubercle  bacilli  in  pure  culture,  or  at 
any  rate  to  render  them  harmless  to  guinea-pigs. 
C.  de  Man  carried  out  a series  of  experiments  in 
Forster’s  laboratory  in  1893  aild  found  that  the  bacillus 
was  destroyed  by  exposure : 


At  550  C.  for  4 hours, 
,,  6o°  C.  , T 
„ 65°  C.  , 


70°  C. 


1 hour. 

15  minutes. 


10 


„ 90°  C. 
95°  c- 


2 

1 


>> 

5> 


Schroeder  inoculated  milk  with  a culture  of  the 
bacillus  and  exposed  it  to  a temperature  of  60  C.  for 
fifteen  minutes.  A guinea-pig  inoculated  with  this 
milk  was  killed  in  eight  weeks  and  showed  no  evidence 
of  tuberculosis.  Two  guinea-pigs  inoculated  with  the 
same  milk,  unheated,  died  from  tuberculosis  in  three  to 
four  weeks. 

Woodkead’s  more  recent  experiments,  already  referred 
to,  do  not  support  the  above  statements  as  to  the  effect 
of  heat  on  the  tubercle  bacillus.  He  found  that 
infected  milk  heated  for  twenty-two  minutes  at  750  C. , 
or  heated  for  thirty  minutes  at  70°  C.,  was  capable  of 
producing  tuberculosis  in  guinea-pigs,  when  inoculated 
intra-peritoneally.  Similarly  milk  rendered  artificially 
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tuberculous  by  the  addition  of  tuberculous  sputum,  or 
pounded-up  tuberculous  organs,  remained  still  infective, 
when  given  as  food  to  pigs,  although  previously  heated 
for  ten  minutes  at  80  C.  or  for  fifteen  minutes  at 
75°  C*  These  experiments  are  of  very  great  value  as 
indicating  that  the  ordinary  processes  of  Pasteurising 
milk  are  not  sufficient  to  render  virulent  tuberculous 
milk  perfectly  innocuous,  although  its  infectivity  may 
be  largely  diminished.  No  doubt  such  a fluid  as  milk 
is  not  as  readily  rendered  harmless,  when  containing  the 
tubercle  bacilli,  as  the  growth  in  culture  media.  Not 
only  are  the  organisms  much  more  virulent,  but  also  the 
nature  of  the  fluid  makes  it  probable  that  they  may 
escape  destruction. 

For  all  practical  purposes  I consider  that  Pasteurisa- 
tion at  70°  C.  to  750  C.  for  half  an  hour,  with  subse- 
quent rapid  cooling,  will  render  the  milk  from  a herd 
of  selected  cows  absolutely  safe  for  infants  as  well  as 
adults.  I do  not  hold  that  similar  treatment  will 
render  the  milk  of  a tuberculous  animal  invariably  non- 
injurious;  such  milk  should  never  be  given  to  infants 
and  ought  to  be  destroyed. 

The  process  can  be  best  carried  out  at  the  dairy  with 
a proper  sterilising  apparatus,  the  milk  being  put  in 
suitable  bottles  closed  by  an  air-tight  stopper  or  clean 
new  cork. 

It  may  be  carried  out  at  home  by  placiug  the  milk 
in  a suitable  receptacle,  and  immersing  it  in  a suitable 
proportion  of  boiling  water,  leaving  it  in  for  an  hour. 
The  amount  of  water  will  depend  on  the  nature  of  the 
vessel  containing  the  milk  and  the  amount  of  the  milk, 
and  also  on  the  external  temperature,  With  a little 
experience  and  the  use  of  a thermometer  the  propor- 
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tions  can  be  soon  ascertained.  When  the  process  is 
ended  the  milk  should  be  removed  from  the  hot  water, 
rapidly  cooled,  and  kept  in  a cool  cellar  or  in  a re- 
frigerator. The  feeds  for  the  infant  may  be  prepared 
for  a period  of  twelve  hours,  put  in  suitable  bottles  in 
a wire  framework,  stoppered  with  clean  baked  cotton 
wool,  and  all  Pasteurised  together.  The  bottles  can 
then  be  removed  in  their  supporting  framework  to  the 
refrigerator  or  cellar,  until  required. 

The  chief  advantages  of  Pasteurisation  are  that 
chemically  the  milk  is  not  seriously  changed,  the  taste 
and  smell  are  unaltered,  the  microbes  present  are  de- 
stroyed, fermentation  is  stopped,  and  the  risk  of  the 
transmission  of  infectious  disease  is  abolished.  The 
milk  will  keep  for  several  days  in  the  refrigerator,  but 
unless  so  kept  or  much  cooled  down,  the  undestroyed 
spores  are  liable  to  develop  and  cause  fermentation.  It 
must  not  be  kept  more  than  thirty-six  hours ; it  is  not 
advisable  to  keep  it  more  than  twenty-four  hours ; it  is 
even  safer  not  to  keep  it  more  than  twelve  hours,  and 
to  prepare  a fresh  supply  twice  a day.  It  is  said  to  be 
more  digestible  than  raw  milk. 

Useful  apparatus  for  carrying  out  this  process  is 
described  under  the  heading  of  “ Sterilisation  by 
Steam,”  the  first  two  forms  of  apparatus  supplied  by 
Hawksley  (Figs.  3 & 4)  effect  the  result  satisfactorily. 
Freeman  recommends  the  Pasteurisation  of  milk  by 
putting  it  in  suitable  receptacles  in  a definite  amount  of 
boiling  water,  the  source  of  heat  having  been  removed. 
The  apparatus  consists  of  a simple  pail  with  a groove 
round  it,  to  indicate  the  level  to  which  it  is  to  be  filled 
with  water,  and  a cover.  Inside  this  is  placed  a recep- 
tacle for  the  bottles  of  milk,  consisting  of  a series  of 
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Jiollow  zinc  cylinders  fastened  together ; it  fits  into 
the  pail  in  such  a way  that  only  the  lower  inch  of  the 
cylinders  is  immersed  in  the  water.  For  use  the  pail  is 
filled  with  water  to  the  level  indicated  by  the  groove, 
covered  and  put  on  the  stove  or  fire.  The  bottles  of 
milk  are  filled,  stoppered  with  cotton  wool,  and  placed 
in  the  cylinders.  Sufficient  water  is  placed  in  each 
cylinder  to  surround  the  body  of  the  bottle.  As  soon 
as  the  water  in  the  pail  boils  thoroughly,  the  pail  is 
removed  from  the  fire  to  a wooden  table  or  other  non- 
conducting  surface  out  of  a draught.  The  receptacle 
containing  the  bottles  of  milk  is  quickly  inserted,  and 
the  cover  replaced.  At  the  end  of  three-quarters  of  an 
hour  the  cover  is  removed,  and  the  pail  put  under  a 
cold-water  tap  so  arranged  that  the  water  does  not  run 
into  the  cylinders.  In  a quarter  of  an  hour  the  milk  is 
reduced  to  the  same  temperature  as  the  water,  and  the 
bottles  may  be  removed  to  a refrigerator  until  required 
for  use.  By  this  process  the  temperature  of  the  milk 
is  not  raised  above  yo°  C.,  and  Freeman  maintains  that 
this  degree  of  heat  and  length  of  exposure  are  sufficient 
to  destroy  all  injurious  organisms,  including  the 
tubercle  bacillus.  The  rapid  cooling  is  considered 
an  important  part  of  the  method.  Very  little  chemical 
change  is  induced  in  the  milk  by  this  amount  of  heat. 

Boiling. — The  simplest  method  is  to  place  the 
milk  in  a clean  saucepan  with  a lid,  and  boil  over  a 
small  spirit-flame  or  gas-lamp.  A better  plan  has  been 
previously  referred  to.  It  consists  in  using  a special 
milk  saucepan  of  porcelain,  contained  in  the  ordinary 
saucepan  in  which  the  water  is  placed.  In  this  method 
there  is  less  risk  of  over-heating  and  burning  the  milk, 
and  the  porcelain  vessel  is  much  more  easily  kept 
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scientifically  clean  than  the  common  saucepan.  The 
whole  of  the  milk  supply  should  be  boiled  in  this  way, 
as  soon  as  received,  and  then  kept  in  a refrigerator 
covered  up.  Boiled  milk  exposed  to  air  undergoes 
fermentative  changes  almost  as  rapidly  as  if  unboiled. 
If  it  cannot  be  rapidly  cooled  down,  sealed  up  and  kept 
in  a refrigerator,  it  should  be  again  boiled  before  being 
given  to  the  infant.  A very  good  plan  is  to  place  each 
feed,  mixed  in  the  requisite  proportions,  in  a clean 
soda-water  bottle  and  plug  with  clean  cotton  wool, 
previously  well  baked  in  the  oven.  Several  of  these 
can  be  prepared  at  once,  and  placed  in  a suitable 
support,  made  after  the  principle  of  the  ordinary  soda- 
water  bottle  stand,  and  put  in  a large  saucepan  con- 
taining water  up  to  a level  with  the  necks  of  the 
bottles.  Saturated  salt  solution  is  sometimes  recom- 
mended, instead  of  water,  on  account  of  its  higher 
boiling-point.  The  whole  can  then  be  placed  on  the 
fire  and  boiled  for  half  an  hour.  Before  removing  the 
bottles  the  water  must  be  allowed  to  cool,  otherwise  if 
they  are  taken  out  and  placed  at  once  in  a refrigerator 
or  in  cold  water  most  of  them  will  break.  Ordinary 
corks  may  be  used  instead  of  the  cotton-wool  plugs, 
provided  they  are  well  boiled  for  half  an  hour  first. 
They  are  not  as  satisfactory  for  they  do  not  allow  for 
the  expansion  of  the  milk  on  heating. 

A simpler  apparatus  still  can  be  devised,  such  as  a 
tin  supporting  frame-work  or  a board  pierced  with 
holes  sufficiently  large  to  admit  the  bottles,  this  must 
rest  on  blocks  of  sufficient  height  to  keep  the  bottles 
from  touching  the  bottom  of  the  pan.  Such  an  appa- 
ratus is  within  the  reach  of  all,  but  the  extra  trouble 
involved  prevents  its  adoption  by  the  lower  classes. 


202 


THE  FEEDING  OF  INFANTS. 


In  all  these  methods  it  is  probable  that  the  milk  is 
never  actually  brought  to  the  boiling-point.  When 
milk  is  boiled  in  the  usual  manner  it  is  generally  re- 
moved from  the  fire  as  soon  as  it  begins  to  rise  in  the 
pan  or  it  may  boil  over.  At  this  period  of  the  process 
the  temperature  is  about  190°  F.  If  the  froth  which 
forms  on  the  surface  at  this  time,  be  broken  up  by 
stirring,  the  temperature  may  be  raised  to  2140  F. 
The  reason  of  this  is  that  the  milk  boils  first  at  the 
sides  of  the  pan,  and  long  before  the  boiling-point  has 
been  reached  in  the  more  central  portions.  Stirring 
mixes  the  milk  and  keeps  it  at  a temperature  below 
that  at  which  ebullition  takes  place.  At  2140  F.  milk 
boils  with  ebullition  like  water.  Milk  heated  in  a 
water-bath,  even  for  as  long  as  forty  minutes,  seldom 
or  never  reaches  the  temperature  of  the  boiling  water 
unless  the  vessels  in  which  the  milk  is  contained  are 
quite  small.  Merely  bringing  the  milk  to  the  temper- 
ature of  boiling  water  for  a few  minutes,  provided  the 
heat  is  distributed  throughout  the  fluid,  will  destroy  all 
known  pathogenic,  organisms,  and  the  temperature 
reached  in  the  ordinary  methods  of  boiling  is  almost 
equally  efficacious.  The  rapid  boiling  of  milk,  as  by 
heating  it  in  a test-tube  over  a spirit-flame  or  Bunsen- 
bumer,  will  not  sterilise  it  on  account  of  ebullition 
resulting  long  before  the  whole  of  the  milk  is  raised  to 
a sufficient  temperature.  Neither  process  ensures 
complete  sterilisation,  and  as  a matter  of  practice  this 
is  unnecessary,  except  in  cases  where  milk  has  to  be 
prepared  for  a lengthened  period — e.g.,  for  a long 
voyage. 

The  objections  to  boiling  are  : 

1 . It  alters  the  taste  and  smell  of  the  milk. 
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2.  It  coagulates  tlie  lact-albumin.  As  the  milk  cools 
a thick  tenacious  scum  forms  on  the  surface ; it  is 
composed  of  coagulated  albumin  and  fat,  and  does  not 
disappear  on  shaking. 

3.  It  devitalises  the  milk ; children  fed  entirely  on 
boiled  milk  are  somewhat  liable  to  scurvy. 

4.  It  renders  the  milk  more  indigestible  than  in  its 
raw  state  and  less  nutritious.  This  is  denied  by  some 
authorities  and  will  be  considered  subsequently. 

Boiled  milk  on  cooling  and  the  addition  of  rennet  is 
said  not  to  form  a large  coherent  clot  like  fresh  milk 
but  yields  a flocculent  precipitate  of  casein.  My  own 
observations  do  not  confirm  this  ( vide  Chapter  XIII.). 
The  digestibility  of  the  fat  is  said  to  be  altered  ( yiclc 
infra,  pp.  213,  214).  The  great  advantage  of  this 
process  is  its  simplicity.  Provided  a proper  milk 
saucepan  is  used,  and  the  boiling  is  not  carried  out 
too  rapidly,  very  good  results  are  obtained. 

Sterilisation  by  Steaming. — In  this  process 
the  milk,  contained  in  suitable  receptacles,  is  subjected 
to  the  influence  of  superheated  steam  for  a period  of 
from  20  to  30  minutes.  The  results  are  almost  the  same 
as  when  the  milk  is  boiled,  but  certain  advantages  are 
claimed  for  it. 

A large  number  of  different  sterilisers  are  in  the 
market,  a few  of  which  are  here  described  as  illustrative 
of  the  methods.  Apparatus  for  sterilising  milk  on  a 
large  scale  can  be  now  easily  obtained  and  is  used  in 
an  increasing  number  of  dairies. 

The  best  for  home  use  and  a moderately  cheap  one  is 
Soxhlet’s,  consisting  of  the  following  articles : 

1.  Twenty  well-annealed  5 oz.  bottles  with  stoppers 
of  rubber  and  glass  combined.  Each  rubber  stopper 
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fits  well  into  the  neck  of  the  bottle  and  is  perforated 
in  order  to  admit  a slender  glass  stopper. 

2.  A wooden  stand  with  zinc  dripping-pan  for 
inverted  reserve  bottles  and  a drawer  for  extra  corks, 
tips,  &c. 

3-  A graduated  glass  beaker  with  a handle  for 
mixing  the  milk,  water  and  cream  in  the  proportions 
required. 


Fig.  2. 


Soxhlet’s  Apparatus  for  Sterilisation. 


4.  A tin  or  galvanised  zinc  tray  for  ten  bottles 
fitting  into  a tin-pot  with  a suitable  cover  to  contain 
the  water. 

5.  A water-bath  iu  the  shape  of  a tin  mug  with  a 
double  bottom,  the  inner  one  perforated,  for  warming 
each  bottle  of  sterilised  milk  before  use. 

6.  A proper  supply  of  rubber  tips  and  some  bristle 
brushes  for  cleaning  the  bottles,  &c. 

Mode  of  Preparation. — Ten  bottles  are  filled  with 
milk  to  within  half  an  inch  of  the  neck  and  a perforated 
rubber  stopper  is  pressed  into  each.  The  bottles  are 
placed  in  the  tray  and  set  in  the  pot  of  water,  the  cover 
replaced  and  the  whole  put  on  the  fire.  As  soon  as  the 
water  has  come  to  a boil  and  expansion  of  the  milk  has 
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taken  place  the  glass  stoppers  are  pressed  into  the 
rubber  ones  and  each  bottle  is  thus  hermetically  sealed. 
Boiling  is  then  continued  for  15  to  30  minutes,  and  after 
that  the  whole  is  removed  from  the  fire  and  allowed  to 
cool.  Milk  treated  in  this  way  will  keep  sweet  for  4 to 
6 weeks.  When  the  milk  is  required  for  use  the 
bottle  is  put  in  the  warming  tin,  containing  hot  water, 
until  it  is  wai’m.  The  stopper  is  then  removed  and  an 
ordinary  rubber  tip  attached. 

Rotch’s  Apparatus  is  a good  deal  simpler.  It 
consists  of  a tin  pail  eight  or  nine  inches  in  diameter 
and  eighteen  or  nineteen  inches  in  height,  raised 
on  three  legs  sufficiently  to  allow  a Bunsen  burner 
to  stand  underneath.  Four  inches  from  the  bottom  is 
a perforated  tin  diaphragm  to  hold  the  feeding  bottles 
containing  the  milk.  The  cover  of  the  pail  has  a small 
hole  in  it  to  permit  the  escape  of  steam.  The  feeding- 
bottles  are  similar  in  shape  to  a test  tube  with  a foot- 
piece  and  are  of  a suitable  size  for  each  feed.  The 
requisite  amount  of  food  for  a feed  is  placed  in  each,  an 
india-rubber  tip  is  affixed,  and  the  bottles  are  placed  on 
the  diaphragm.  The  lid  is  put  on,  the  gas  lighted,  and 
the  whole  steamed  for  twenty  minutes.  The  bottles 
are  then  removed  and  allowed  to  cool.  If  several  are 
steamed  at  the  same  time  the  rubber  teat  should  be 
covered  with  an  imperforate  rubber  cot  to  prevent  germs 
being  sucked  in  during  the  cooling  process.  Before  the 
bottle  is  given  it  is  immersed  in  hot  water  in  a tin  mug 
until  warm,  and  after  it  is  warm  the  cot  is  removed. 
Food  prepared  in  this  way  will  keep  for  a long  time  and 
is  extremely  useful  while  travelling. 

Hawskley  has  introduced  three  kinds  of  appa- 
ratus : 
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No.  i (Fig.  3)  consists  of  a sancepan  with  a wive 
handle,  a lid  and  an  attached  thermometer  which  dips, 
when  in  use,  into  the  water  in  the  saucepan.  The  milk 
is  placed  in  a bottle  which  rests  on  a wire  framework, 
two  inches  from  the  bottom  of  the  saucepan,  and  is 

stoppered  with  a plug  of  cotton 
wool.  The  water  in  the  saucepan 
should  be  cold  and  l’each  to  about 
the  level  of  the  milk  in  the  bottle. 
The  cover  is  put  on  and  the  appa- 
ratus heated  on  a gas  stove  or  fire 
until  the  thermometer  indicates 
a temperature  of  1550  F.  It  is 
then  removed-and  allowed  to  stand 
for  half  an  hour,  after  which  it  is 
rapidly  cooled  and  kept  in  a cool 
place.  This  method  is  a form  of 
Pasteurisation. 

No.  2 (Fig.  4)  is  a double  appa- 
ratus, oval  in  shape,  consisting  of  a 
jacket  and  boiler.  The  boiler  A is 
removable  and  is  contained  in 
the  upper  part  of  the  jacket  B.  In  the  lower  part 
are  recesses  for  two  spirit-lamps  D and  E.  Passing 
through  the  lid  of  the  boiler  is  a thermometer  0. 
Gas  burners  may  be  used  instead  of  the  spirit  lamps, 
or  the  boiler  may  be  removed  entirely  and  heated 
on  an  ordinary  fire  or  a gas  stove.  When  using  this 
apparatus  the  milk  is  put  in  the  bottles  which  are  then 
plugged  with  cotton  wool  and  placed  in  the  boiler. 
Water  is  poured  into  the  boiler  almost  up  to  the 
level  of  the  milk.  The  lid  and  thermometer  are 
replaced  and  the  whole  heated,  either  in  the  jacket  or 
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otherwise,  until  the  temperature  1 5 5°  F.  is  reached. 
Then  remove  the  boiler,  take  off  the  lid  and  at  once 
re-plug  the  mouths  of  the  bottles  with  clean  sterile 
cotton  wool.  Leave  in  the  hot  water  for  half  an  hour 
and  then  cool  quickly  and  store  in  a cool  place.  This 
method,  like  No.  i,  is  a form  of  Pasteurisation. 


Fig.  4.  Fig.  5. 


No.  3 (Fig.  5)  is  a modification  of  the  apparatus  used 
by  Budin  of  Paris.  It  consists  of  a boiling-pan  fitted 
with  a movable  tray  of  seven  cells,  a lid  and  attached 
thermometer.  The  seven  cells  receive  seven  bottles 
furnished  with  red  rubber  valved  caps  ; each  bottle  is  to 
hold  enough  food  for  one  meal.  The  other  appliances 
necessary  are  a good  warmer,  such  as  has  been 
previously  described  in  Soxhlet’s  apparatus  ; a few  soft 
reversible  rubber  teats  or  nipples,  and  bristle  brushes 
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for  cleaning  the  bottles.  When  using  this  apparatus 
the  milk  mixture  is  put  in  the  bottles  and  must  not 
reach  a higher  level  than  the  shoulder ; a red  rubber 
cap  is  put  on  each  and  cold  or  warm  water  poured  into 
the  boiling  pan  up  to  the  level  of  the 
milk.  The  lid  and  thermometer  are 
replaced  and  the  whole  put  on  the  fire 
or  gas  stove  until  the  temperature 
212°  F.  is  reached;  it  must  be  then 
kept  at  this  temperature  for  forty 
minutes.  After  this  remove  the  boiler 
from  the  fire,  take  out  the  tray  and 
bottles  and  put  aside  in  a cool  place 
until  required.  When  wanted  take  out 
a bottle,  warm  in  the  food- warmer  up 
to  ioo°  F.,  take  off  the  cap  and  put 
on  a soft  rubber  teat  and  give  at  once. 

Food-warmer. — The  best  kind  is 
one  such  as  previously  described  (p. 
204)  but  having  in  addition  a small 
hole  near  the  handle  through  which 
the  thermometer  can  pass  into  the 
water.  The  water  should  be  cold  or 
lukewarm  at  first  and  heated  slowly 
by  putting  it  over  a gas  or  spirit  flame, 
on  the  hob,  or  in  a larger  vessel  containing  boiling 
water.  If  the  heat  is  applied  too  rapidly  the  tem- 
perature of  the  water  reaches  ioo°F.  long  before  the 
milk  in  the  more  central  portion  is  sufficiently  warmed. 

The  Bottles. — A plain  flint  glass,  rather  wide- 
mouthed, bottle  is  the  most  suitable  for  use  in  the  above 
apparatus.  It  is  useful  to  have  the  bottles  graduated 
on  the  outside.  Such  bottles  can  be  easily  kept  clean 
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and  make  excellent  feeders.  The  tips  are  composed  of 
soft  rubber  and  have  a small  opening  in  the  form  of  a 
cross  cut  at  the  end  ; this  shaped  opening  obviating  the 
necessity  of  a second  opening  for  the  admission  of  air. 
After  being  thoroughly  scrubbed  with  the  bristle  brush 
and  hot  soda  and  water,  and  rinsed  out  in  pure  hot 
water  several  times,  the  bottles  should  be  kept  in  an 
inverted  position  until  required  (vide  Fig.  6). 

Warner’s  Apparatus  consists  of  an  ordinary 
cooking  steamer  filled  to  a height  of  two  inches  with 
water  which  is  brought  to  a boil.  Place  the  milk, 
mixed  as  required,  in  as  many  feeding-bottles  as 
are  needed  for  the  number  of  feeds  to  be  given  in 
the  twenty-four  hours.  These  bottles,  having  been 
thoroughly  cleaned  and  put  in  an  oven  for  fifteen 
minutes  before  being  filled,  are  stoppered  with  pledgets 
of  well  baked  cotton-wool  and  placed  on  the  perforated' 
plate  of  the  steamer  but  not  touching  each  other,  the 
cover  shut  tightly  down,  the  steamer  placed  on  the  fire, 
and  the  whole  allowed  to  steam  for  thirty  minutes. 
When  cool,  the  bottles  may  be  kept  in  a refrigerator 
or  in  a cool  cellar.  Each  must  be  warmed  before  use. 
It  is  advisable  to  use  rubber  cots  such  as  Rotcli 
recommends,  in  order  to  prevent  air  being  drawn  in 
during  the  cooling  process.  A rubber  tip  should  be 
put  on  just  before  use.  Milk  prepared  in  this  way  will 
remain  sweet  for  four  to  five  weeks. 

Other  apparatus  can  be  obtained,  such  as  Escherich’s 
(vide  Lancet,  February,  1891  and  Sctjous 5 Annual,  vol.  ii. 
1892),  Louis  Starr’s  (1 Sajous ’ Animal,  1891),  Caille’s, 
Seibert’s,  &c. 

Any  one  of  these  methods  may  fail  through  not 
keeping  the  bottles  clean  or  on  account  of  the  milk 
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having  undergone  deleterious  change  before  sterilisa- 
tion. Many  bottles,  supposed  to  be  clean,  show  on  the 
iuner  surface  a slight  white  cloudiness : such  bottles 
should  be  re-cleaned.  As  soon  as  a bottle  has  been 
used  it  must  be  rinsed  out  under  the  tap  and  left  full 
of  cold  water.  Later  it  must  be  washed  with  a bristle 
brush  and  a free  supply  of  soft  soap  or  soda  and  hot 
water.  Rinse  out  several  times  in  cold  water,  wipe  the 
outside  dry  and  place  neck  downwards  in  a bottle- 
holder.  Bottles  should  be  made  of  clear  Hint  glass  so 
that  any  speck  of  dirt  may  be  visible.  If  graduated 
in  tablespoons,  ounces  or  cubic  centimetres  the  marking 
must  be  on  the  outside. 

The  importance  of  these  methods  of  preserving  milk 
are  well  shown  by  the  following  observations  : 

Milk  boiled  and  placed  in  a refrigerator  in  an  open 
vessel  turns  sour  in  from  12-48  hours.  If  boiled  and, 
after  cooling,  poured  into  small  bottles  stoppered  with 
rubber  or  cork  stoppers  it  turns  sour  in  about  four 
days.  If  boiled  for  fifteen  minutes  in  small  bottles, 
the  bottles  being  closed  with  plugs  of  cotton-wool,  or 
rubber  or  cork  stoppers,  before  removal  from  the  boil- 
ing water  the  milk  will  remain  good  for  five  days  or 
more.  If  boiled  in  the  usual  manner  and  left  standing 
in  an  open  vessel  in  a room  at  a temperature  about 
750  F.  it  will  have  a sour  taste  and  smell  in  12-24 
hours. 

From  the  above  considerations  it  is  clear  that 
sterilisation  is  necessary  in  order  to  preserve  milk  for 
any  length  of  time  and  in  order  to  render  it  absolutely 
non-injurious.  Such  sterilisation  can  be  carried  out  in 
any  well  regulated  household  without  much  trouble  or 
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expense.  Boiling  for  20-30  minutes  in  small  bottles 
stoppered  with  plugs  of  previously  baked  cotton-wool 
is  all  that  is  required.  At  present  it  is  possible  to  buy 
sterilised  milk  in  town,  and  in  two  respects  the  supply 
has  a distinct  advantage  over  the  home  sterilised  milk ; 
it  is  first  passed  through  a centrifugal  separator  and 
by  this  means  a large  amount  of  dirt  and  foreign 
bodies  are  removed;  the  process  is  begun  as  soon  as 
the  milk  is  received,  and  therefore  before  the  number  of 
developed  micro-organisms  is  as  great  as  in  the  milk 
when  it  reaches  the  individual.  It  is  consequently 
more  easily  and  completely  sterilised  and  there  is  less 
risk  of  previous  deleterious  changes  in  the  milk 
rendering  it  injurious  although  sterilised. 

Objections  to  the  Use  of  Sterilised  Milk. — 
For  several  reasons  the  use  of  such  milk  has  not  come 
up  to  expectations.  It  is  said  to  be  less  digestible  than 
fresh  milk,  owing  to  it  not  being  curdled  in  the 
stomach.  It  is  liable  to  give  rise  to  modified  or  even 
severe  forms  of  scurvy,  some  anti-scorbutic  property 
being  destroyed  by  boiling.  Starr  reported  five  such 
cases  in  1895  in  infants  fed  on  sterilised  milk.  Recovery 
took  place  rapidly  on  unsterilised  milk,  raw  meat  juice, 
orange  juice,  and  citrate  of  iron.  It  fails  to  prevent 
diarrhoea,  and  in  many  cases  to  stop  diarrhoea  when 
present.  Rotch  claims  for  steamed  milk  certain 
advantages : 

1.  The  odour  and  taste  of  boiled  milk  are  present, 
but  to  a much  less  extent. 

2.  The  scum  formed  by  the  coagulated  albumin  is 
thin  and  not  tenacious  and  almost  entirely  disappears 
on  shaking. 
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Raw,  steamed  and  boiled  milk  coagulate  to  the  same 
extent  on  the  addition  of  acetic  acid.  The  size  of  the 
curd  produced  depends  entirely  on  the  degree  of 
dilution.  Even  if  obtained  direct  from  the  udder  the 
curd  formed  is  as  large  as  when  the  milk  is  twenty-four 
hours  old. 

The  effect  of  rennet  ou  the  various  modifications  of 
milk  will  be  considered  subsequently.  At  present  it 
need  only  be  stated  that  the  coagulability  to  rennet 
is  considerably  modified  by  the  different  methods  of 
preparation. 

The  Effects  of  Heat  upon  Milk. — So  far  the 

only  advantage  that  can  be  claimed  is  that  the  micro- 
organisms present  are  destroyed.  Complete  sterilisa- 
tion, including  the  destruction  of  all  spores,  requires  a 
high  temperature  and  considerable  length  of  exposure. 
Fliigge  denies  that  sterilisation  for  three  quarters  of  an 
hour  or  longer  destroys  all  spores.  He  found  that  from 
milk  kept  for  some  time  at  9O0-95°  C.  various  anaerobic 
bacilli  could  be  subsequently  cultivated  at  30°  C.  The 
bacillus  butj/ricus  of  Botkin  was  the  most  common,  and 
rendered  the  milk  toxic  to  guinea-pigs.  He  enumerates 
twelve  varieties  of  spores  of  aerobic  bacilli  which 
survived  in  milk  kept  at  boiling-point  for  two  hours  ; 
they  produce  peptones  and  thus  indirectly  give  rise  to 
diarrhoea.  Rodet  found  that  milk  was  only  rendered 
sterile  by  exposure  to  a temperature  of  iio°-I20°  C., 
an  expensive  plant  being  necessaiy  and  the  colour  and 
taste  altered. 

To  ensure  absolute  sterilisation  Soxhlet’s  apparatus 
should  be  used  and  the  milk  subjected  to  the  process  for 
two  periods  of  a quarter  of  an  hour  on  successive  days. 
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Such  absolute  stei’ilisation  is  not  requisite  unless,  indeed, 
a large  quantity  is  required  for  travelling. 

The  chemical  changes  which  take  place  in  the  milk 
between  75 0 C.  and  ioo°  C.  ( 1 67 J-2i 2°  F.)  render  the 
milk  unsatisfactory  for  the  purposes  of  perfect  nutrition 
and  these  changes  become  more  marked  the  higher  the 
temperature  and  the  longer  the  exposure  to  it.  Some 
observers  have  gone  so  far  as  to  maintain  that  the  sole 
use  of  sterilised  milk  gives  rise  to  slow  starvation.  It 
is  hardly  necessary  to  add  that  this  is  an  exaggeration. 
I have  found  many  infants  increase  steadily  in  weight 
and  strength  on  the  sole  diet  of  sterile  milk. 

Leeds  and  Davis  have  come  to  the  five  following 
conclusions : 

1.  “Raising  the  milk  to  lOO0  C.,  and  retaining  it  at 
that  temperature,  converts  a considerable  part  of  soluble 
into  iusoluble  proteid.”  This  is  certainly  true  of  the 
lact-albumin  ; the  longer  the  milk  is  boiled  the  more 
insoluble  does  this  proteid  become. 

2.  “ The  casein  of  boiled  milk  is  less  readily  coagu- 
lated by  rennet  and  yields  slowly  and  imperfectly  to 
the  action  of  pepsin  and  pancreatin.” 

Koplik  also  asserts  that  the  casein  loses  its  coagu- 
lability to  rennet,  and  that  amounts  of  rennet  sufficient 
to  act  on  raw  milk  have  no  effect  on  milk  previously 
heated  to  85°  C.  My  own  experiments  give  a similar 
result. 

3.  “ The  fat  globules  are  somewhat  affected,  the 
coagulated  proteid  becoming  attached ; hence  some 
difficulty  in  fat  assimilation.” 

Renk  has  pointed  out  that  in  sterilised  milk,  when 
kept,  the  fat  passes  out  of  emulsion  so  that  on  boiling 


2 I 4 


the  feeding  of  infants. 


it  runs  together  in  big  lumps  and  cannot  be  emulsionised 
again  by  shaking.  The  change  begins  to  be  rapid 
after  keeping  a week.  Unsterilised  milk  yields  more 
butter  and  more  quickly. 

4.  “ Milk  sugar  is  completely  destroyed  by  long 
continued  heating  and  is  probably  affected  to  a certain 
extent  by  sterilisation,” 

5.  “ The  galacto-zvme,  a ferment  present  in  milk  in 
minute  quantities  with  the  power  of  liquefying  starch, 
is  destroyed  at  boiling-point.” 

The  Assimilation  of  Sterilised  Milk. — Vas- 
silieff  experimented  on  six  healthy  young  men  between 
the  ages  of  eighteen  and  twenty-three.  Each  experi- 
ment lasted  six  days.  During  the  first  three  the  diet 
consisted  of  raw  milk  and  for  the  next  three  days  of 
boiled  milk.  The  amount  consumed  varied  between 
1850  c.c.  and  4200  c.c.  daily.  He  arrived  at  the  follow- 
ing conclusions  : 

(a)  The  nitrogenous  ingredients  of  boiled  milk  are 
less  readily  assimilated  than  those  of  unboiled  milk. 

TABLE  LX VII. 

Percentage  of  Xon-assimilate.il  Nitrogen. 

Average.  Maximum.  Minimum. 
Unboiled  milk.  . 7 '05  ...  7^62  ...  6 ‘42 

Boiled  milk  . . 8'iS  ...  8.79  ...  776 


(b)  The  fat  is  less  readily  assimilated  when  the  milk 
is  boiled. 


TABLE  LXVIII. 


Percentage  of  Non-assimilated  Fatty  Acids. 

Average.  Maximum.  Minimum. 
3-89  ...  4-8s  . . 2-88  , 

6-oi  ...  6-99  ...  4 'S3 


Unboiled  milk. 
Boiled  milk  . 


THE  MICRO-ORGANISMS  IN  MILK.  21$ 

The  percentage  of  fatty  acids,  in  relation  to  the  total 
quantity  of  dried  feces,  is  considerably  larger  on  a diet 
of  boiled  milk  than  on  a diet  of  unboiled  milk  ; in 
other  words  the  fat  is  less  readily  assimilated.  Un- 
boiled milk  is  therefore  superior  to  boiled  milk  for  the 
purposes  of  nutrition. 

Raudnitz,  by  analysis  of  the  milk  and  of  the  urine  and 
feces,  also  has  shown  that  less  nitrogenous  material  is 
absorbed  from  boiled  than  from  unboiled  milk. 

Koplik  experimented  on  infants  between  three  and 
six  months  of  age  on  known  diets,  estimating  the 
nitrogen  in  the  feces.  He  found  that  under  all  diets 
the  amount  of  nitrogen  daily  excreted  varied  between 
17  per  cent,  and  3-2  per  cent.  The  nitrogen  in  the 
urine  was  not  estimated.  A curious  point  to  be  noticed 
in  his  investigations  is  the  small  amount  of  total  feces 
evacuated. 

Case  I.  Fed  on  the  breast  and  sterilised  milk.  The 
average  excretion  of  nitrogen  in  the  feces  for  five  days 
was  3 '2  per  cent. 

Case  II.  Fed  on  sterilised  milk,  a total  amount  of 
2880  grammes  in  six  days;  equivalent  to  339-84 
grammes  of  dry  solids  yielding  14-61312  grammes  of 
nitrogen. 

Result : a loss  of  -84888  grammes  of  nitrogen  in  the 
feces — i.c.,  a loss  of  5-8  per  cent. 

Case  III.  A male,  twelve  weeks  old,  atrophic,  but 
without  any  active  disturbance  of  digestion. 
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TABLE  LXIX. 


The  Assimilation  of  Milk. 


Amount  taken. 

Lost  in  the  fasces. 

Diet. 

Total 

milk. 

Dried 

solids. 

Nitrogen. 

Total 

nitrogen. 

Percentage 
of  total 
nitrogen 
ingested. 

Case  III. 
Pasteurised  milk ; 

c.c. 

} 2370 

grins. 

grms. 

grms. 

4 -6 

7 days 

S teri  1 i sed  mil  k : 

303 '36 

10 '92096 

0-5114642 

7 days 

Unboiled  milk ; 

j-2985 

|ii70 

382-08 

137448 

°'685835 

4 '9 

3 days 

14976 

579136 

0195944S 

3 '4 

•Case  IV.  Male,  age  five  months : 


Milk  sterilised  at 
100°  C. ; 7 days 
Milk  brought  to  a 
boil  on  the  fire; 

j 555°  688-2 

30-969 

i' 14454437 

4 '3 

J-5850  725-4 

32 '643 

1-49874275 

4'5 

7 days 

These  observations  show  that  the  percentage  amount 
of  nitrogen  unabsorbed  is  practically  the  same  whether 
the  milk  is  Pasteurised,  boiled,  or  sterilised,  and  that 
the  percentage  unabsorbed  is  much  less  when  the  milk 
is  unboiled. 

Needless  to  say  experiments  of  this  nature  require  ex- 
treme care  and  patience  and  are  open  to  many  sources 
of  fallacy.  Bendix,  experimenting  on  children  between 
two  and  two-and-a-half  years  of  age,  came  to  the 
conclusion  that  the  nutritive  properties  of  sterilised 
.and  unsterilised  milk  are  about  the  same.  He  also 
found  that  boiled  and  sterilised  milk  are  equally  well 
assimilated.  His  conclusions  may  be  right  and  yet  not 
invalidate  Koplik’s  experiments  for  at  the  age  to  which 
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the  children  he  made  use  of  had  attained  the  digestive 
functions  are  more  powerful  than  in  infancy.  Two 
sources  of  fallacy  should  be  remembered.  If  the  child’s 
digestion  is  impaired  more  nitrogen  is  excreted  in  the 
feeces  and  consequently  the  percentage  will  be  higher. 
Again,  the  percentage  may  be  diminished  on  account  of 
the  presence  of  an  excess  of  undigested  fat  in  the 
stools. 

Weber  carried  out  a series  of  experiments  of  feeding 
young  animals  on  milk.  Six  calves  were  fed  as 
follows : two  on  skimmed  milk ; two  on  sterilised 
milk ; two  on  fresh  milk.  The  experiment  lasted  five 
weeks,  and  at  the  end  of  that  time  the  growth  and  gain 
in  weight  were  about  the  same  in  all  the  animals,  but 
there  was  a striking  difference  in  the  quantity  of  milk 
taken  per  diem. 


TABLE  LXX. 

Quantity  of  Mill:,  taken. 

At  the  beginning.  At  the  end. 

Skimmed  milk  . . 8 quarts  ...  16  quarts. 

Sterilised  „ . . 7 „ ...  16  „ 

Fresh  „ . . 4 „ ...  13  „ 

In  other  words,  the  nutritional  value  of  skimmed  milk 
was  practically  equivalent  to  that  of  sterilised  milk, 
but  considerably  less  than  that  of  fresh  milk.  This 
result  is  analogous  to  what  we  find  by  experience  in 
the  artificial  feeding  of  infants;  sterilised  milk  being 
less  nutritious  than  uncooked  milk. 

A comparison  of  the  rate  of  growth  of  infants 
brought  up  at  the  breast  and  those  reared  on  sterilised 
milk,  shows  how  much  more  valuable  for  the  infant 
is  the  former  method  of  feeding.  Budin  gives  the 
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following  averages  obtained  by  the  careful  feeding 
and  weighing  of  almost  two  hundred  infants : 

TABLE  LX XI. 


The  Bate  of  Growth  (Budin). 


Average  increase  daily. 

Number  affected 
with  diarrhoea. 

89  infants  breast-fed 
after  the  third  day. 

■28-17  grms.  (7j  drrns.) 

6. 

91  breast-fed,  plus 
sterile  milk  after 

• i8’i6  grms.  (4?,  drms.) 

7- 

the  second  day. 

1 1 fed  on  sterile  milk 
only. 

' 14-24  grms.  (3f  drms.) 

0. 

Total  19 1 

Average  daily  gain.  22-59  grms.  (5idrms.). 

Keilmann’s  more  recent  results  (p.  157)  show  that 
breast  milk  is  much  more  nutritious  than  a fat  milk 
of  similar  composition,  but  sterilised. 

According  to  C.  Chamouin,  kittens  fed  on  boiled 
milk  were  “ twice  again  as  fat  ” (sic)  as  those  supplied 
with  raw  milk.  It  is  also  more  readily  digested  and 
agrees  with  a higher  percentage  of  cases  than  unboiled 
milk. 

Summary. — 1.  It  is  unsafe  to  use  uncooked  milk 
in  towns  or  in  the  country,  except  under  special  circum- 
stances. 

2.  Cooked  milk  is  not  as  nutritious  as  uncooked 
milk. 

3.  The  degree  of  nutritive  value  of  cooked  milk 
does  not  vary  with  the  method  of  cooking,  according 
to  the  observations  at  present  at  our  disposal. 
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4.  Pasteurisation  is  an  efficacious  process  for  destroy- 
ing the  microbes  present  in  milk. 

Sterilisation  at  higher  temperatures  is  not  necessary 
in  ordinary  circumstances. 

6.  It  is  advisable  to  buy  rather  than  to  prepare  the 
Pasteurised  milk  at  home.  Pasteurised  milk  should  be 
first  passed  through  a centrifugal  machine. 

7.  No  method  will  convert  bad  milk  into  good  milk. 
The  cows  should  be  healthy,  their  food  and  water 
supply  excellent,  the  sanitary  state  of  the  farm  perfect, 
and  the  milking  and  subsequent  management  of  the 
milk  carried  out  on  scientific  principles. 


CHAPTER  XIII. 


THE  EFFECTS  OF  HEAT  AND 
ATTENUANTS  ON  THE  CURDLING 
OF  MILK. 

Comparatively  few  observations  are  recorded  on  this 
branch  of  the  subject.  Two  common  statements  are 
frequently  made  in  the  various  works  on  the  feeding 
of  infants.  In  the  first  place  it  is  asserted  that  attenu- 
ants,  such  as  barley  water  or  lime  water,  diminish  the 
curdling  properties  of  milk.  In  the  second  place  it  is 
stated  that  exposure  of  milk  to  high  degrees  of  tem- 
perature for  a short  time,  or  to  a lower  heat  for  a more 
prolonged  period,  renders  it  uncoagulable  on  the  addition 
of  rennet. 

To  satisfy  myself  on  these  two  points  the  following 
series  of  experiments  were  carried  out.  The  milk  used 
was  bought  in  the  shop  of  a London  dairy  company, 
and  was  of  good  average  quality.  It  was  exposed  to 
heat  in  test  tubes,  containing  measured  quantities, 
placed  in  a water-bath  or  an  autoclave.  The  latter  is 
a strong  metal  apparatus  in  which  the  milk  is  exposed 
to  superheated  steam  under  considerable  pressure. 

After  being  heated,  the  coagulability  was  tested  by 
the  addition  of  five  drops  of  dilute  acetic  acid,  P.  B. 
preparation,  to  each  portion  of  milk  in  the  test  tubes, 
each  tube  being  previously  cooled  and  ou  addiug  the 
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acid,  inverted  twice  in  order  to  mix  it  well  with  the 
milk.  For  testing  the  coagulability  to  rennet  ferment 
the  heated  milk  was  reduced  to  a temperature  of  40°  C., 
a definite  quantity  of  prime  Bristol  rennet  added,  and 
the  whole  kept  in  a water  bath  at  40°  C.  until  coagula- 
tion ensued. 

In  each  case,  in  order  to  investigate  the  nature  and 
degree  of  fineness  and  coherence  of  the  resulting  curd, 
the  contents  of  the  test  tubes  were  poured  out  gently 
on  to  slabs  of  brown  paper.  The  degree  of  cohesion 
was  further  tested  by  transferring  the  curd  to  a beaker 
and  gently  shaking  it  up  with  water. 

According  to  these  experiments  (Table  LXXII.  p. 
222)  the  size  of  the  curd  produced  by  the  action  of  acetic 
acid  and  the  cohesion,  as  shown  by  the  readiness  with 
which  the  curd  breaks  up  on  shaking  gently  with  water 
and  the  size  of  the  flocculi  thus  produced,  are  only 
slightly,  though  definitely,  influenced  by  the  height  of 
the  temperature  and  the  length  of  the  exposure.  From 
the  results  obtained  the  following  conclusions  may  be 
drawn : 

(a)  The  curd  produced  in  unheated  milk  is  larger  and 
more  coherent  than  that  of  milk  heated  for  \ hour  to 
degrees  of  temperature  up  to  1 io°  C.  At  a higher  tem- 
perature the  curds  became  more  coherent,  the  cohesion 
increasing  with  the  duration  of  the  exposure. 

( [b ) By  lengthening  the  duration  of  exposure  at  8o°  C. 
and  ioo°  C.,  finer  and  less  coherent  curds  resulted  on 
the  addition  of  the  acid.  The  difference  in  the  results 
at  these  two  temperatures  was  not  very  marked. 

(c)  The  finest  curd  resulted  after  exposure  of  the 
milk  to  iio°  C.  for  half  an  hour,  or  to  ioo°  C.  for  one 
hour  daily  for  three  successive  days. 
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TABLE  LXXII. 

The  Effect  of  Acetic  Acid  on  Undiluted  Milk  (it 
Various  Temperatures. 

5 c.c.  of  milk  used  in  each  test  and  5 drops  of  dilute  acetic 
acid  added. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 


•4 

15 

16 

17 


18 


Degree  of  Heat. 


Unheated  milk. 

Milk  heated  in  I 
■ water  bath  j 
at  8o°  C. 


I Milk  heated  in 
water  bath 
at  100°  C. 


Milk  heated  in 
autoclave  at 
1 io°  C. 


Milk  heated  in  f 
autoclave  at  - 
C. 


120 


.2  ® 

-S  o 

a 0, 


Hour 

1 
4 

2 

1 

1 
4 

2 


i 

4 

2. 


Milk  heated  to  100° 
C.  for  1 hour  daily 
on  three  successive 
days. 


Nature  of  the  Curd. 


Curd  large  and  coherent. 

Curd  large,  a little  less  coherent  than  1. 
Rather  finer  than  2. 

Finer  than  3. 

Finer  than  4. 

/ The  curds  closely  resemble  those  of 
j the  corresponding  series,  2-5. 
They  break  up  a little  more  readily 
into  fine  fiocculi  on  shaking  with 
water.  The  longer  the  duration 
j of  exposure  the  slightly  finer  are 
V the  fiocculi. 

Curd  finer  than  2 and  6. 

Fine  and  llocculent,  much  finer  than  3. 
More  coherent  than  11,  resembles  3. 

I More  coherent  than  12.  llocculent  co- 
( agula,  not  nearly  as  fine  as  5. 

I The  curds  are  all  more  coherent  than 
those  of  the  corresponding  series, 
10-13.  The  cohesion  of  the  floc- 
culi  becomes  more  marked  the 
longer  the  exposure  at  this  tem- 
perature. A slight  change  in 
colour  resulted. 


The  curd  resembles  1 1 closely,  but  is 
a little  less  coherent. 


(cl)  Exposure  to  120  C.  rendered  the  resulting  curd 
more  coherent  than  exposure  to  lower  degrees  of  tem- 
perature. The  longer  the  exposure  the  more  coherent 
the  curd. 


The  Effect  of  Acetic  Acid  on  Dilated  Milk  at  various  Temperatures. 
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(e)  The  longer  the  exposure  at  i io°  C.,  beyond 
^ hour,  the  more  coherent  the  curd  became. 

(/)  The  best  results  obtained  (Exp.  u and  18)  were 
very  unsatisfactory  when  compared  with  the  result  of 
adding  acetic  acid  to  human  milk  : the  curd  produced 
in  the  former  was  flocculent,  but  yet  very  much  larger 
than  that  produced  in  the  latter. 

(y)  Therefore,  the  effect  of  heat  alone  on  cow’s  milk 
will  not  render  it  similar  to  human  milk  in  its  reaction 
to  acetic  acid. 

The  series  of  experiments  in  this  Table  LXXIII.  (p. 
223)  gives  results  very  much  to  be  expected.  They  may- 
be summed  up  shortly-  thus  : 

(a)  The  size  of  the  curd  produced  by  the  action  of 
acetic  acid  depends  mainly  on  the  degree  of  dilution  of 
the  milk. 

(b)  The  effect  of  moderate  exposure  to  heat  is  the 
same  as  in  the  case  of  undiluted  milk.  It  renders  the 
resulting  curd  a trifle  finer. 

(c)  Exposure  at  100'  C.  gives  better  results  than 
exposure  at  8o°  C. 

( d ) Exposure  at  100  C.  gives  better  results  than 
exposure  at  1 10  C. 

(c)  The  longer  the  exposure  at  1 10  C.  the  worse  is 
the  result. 

(/)  The  best  result  is  obtained  by  diluting  milk  with 
twice  its  bulk  of  water,  and  exposing  it  to  a tempera- 
ture of  iooc  C.  for  ] hour. 


TABLE  LXXIV. 


The  Comparative  effect  of  Common  Diluents  on  the  Coagulability 
with  Acetic  Acid. 


34.  Milk  2 parts  + 


fa.  Water  1 part. 

| b.  Thin  barley  water  1 part. 

] c.  Thick  barley  water  1 part. 
[ d . Lime  water  1 part. 
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35.  Milk  1 part  + 


36.  Milk  1 part  + 


fa.  Water  1 part. 

J b.  Thin  barley  water  1 part. 

1 c.  Thick  barley  water  1 part. 
(fZ.  Lime  water  1 part. 
f a.  Water  2 parts. 

] b.  Thin  barley  water  2 parts. 

I c.  Thick  barley  water  2 parts. 
[cl.  Lime  water  2 parts. 


The  comparison  was  made  with  unheated  specimens, 
at  8o°  C.,  at  ioo°  C.,  and  at  120°  C.  Heat  was  applied 
for  varying  periods  of  I hour,  as  in  the  other  ex- 
periments. The  same  total  bulk  of  the  diluted  mix- 
tures was  used  in  each  experiment,  and  five  drops  of 
acid  added.  The  results  showed  that  on  dilution  with 
weak  barley  water  finer  curds  were  produced  by  the 
action  of  acetic  acid  than  when  plain  water,  thick 
barley  water  or  lime  water,  was  used  as  the  diluent. 
The  greater  the  degree  of  dilution,  the  finer  was  the 
resulting  curd.  The  comparative  results  were  analogous 
at  all  temperatures  and  with  different  durations  of 
exposure.  In  the  case  of  lime  water,  however,  the 
results  were  of  no  value  at  temperatures  above  8o°  C., 
on  account  of  the  change  in  colour  produced  in  the 
milk  by  the  action  of  the  heat.  At  8o°  C.,  and  in 
unheated  milk,  lime-water  did  not  prove  as  satisfactory 
a diluent  as  the  thin  barley  water.  The  barley  water 
was  made  by  previously  washing  a teaspoonful  of  pearl 
barley  several  times  in  cold  water ; this  was  then 
strained  and  put  in  a clean  jug,  and  half  a pint  of 
boiling  water  poured  on  it ; after  stirring  occasionally 
and  allowing  it  to  stand  for  an  hour,  it  was  strained 
through  muslin.  Stronger  barley  water  was  made  in 
a similar  way,  a tablespoonful  being  used  instead  of  a 
teaspoonful. 

The  results  of  dilution  with  the  thicker  barley  water 
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were  almost  identical  with  those  produced  by  dilution 
with  lime  water.  With  each  of  these  diluents  the 
resulting  curd  was  a little  finer  than  when  only  plain 
water  was  used.  In  other  respects  the  size  of  the  curd 
depended  on  the  degree  of  dilution. 


TABLE  LXXV. 

The  Effect  of  Ilennet  on  Undiluted  Alilk,  Sterilised  by  Exposure 
to  ioo°  C.  on  3 Successive  Days  for  i Hour  Daily. 

Coagulation  began  in  45  minutes.  At 
55  minutes  a soft  curd 
which  broke  up  into 


1.  Milk  5 c.c.  + 20%  prime 
Bristol  rennet  kept  in  a 
water  bath  at  40°  C. 


2.  Milk  5 c.c.  + 16%  rennet 


3.  Milk  5 c.c.  + 12%  rennet 


4.  Milk  5 c.c.  -1-  8%  rennet 


Milk 

Milk 


5 c.c. 
5 c.c. 


the  end  of 
was  formed 

fine  flocculi  and  a few  flakes  on 
shaking  with  water. 

Trace  of  coagulation  in  45  minutes. 
At  the  end  of  55  minutes  the  results 
were  the  same  as  in  1. 

Coagulation  began  in  50  minutes.  Re- 
sults at  the  end  of  55  minutes,  the 
same  as  in  1. 

I Coagulation  began  in  50  minutes ; 

moderate  in  60  minutes.  The  curd 
1 very  soft  and  breaks  up  into  finer 
(.  flocculi  than  in  1-3. 

0/  rennet fRate  coagu*ati°n  an<t  results  the 
\ same  as  in  4. 

1%  rennet  No  coagulation  in  70  minutes. 


This  series  of  experiments  shows  that  milk  sterilised 
to  this  extent  is  rendered  very  much  less  coagulable 
with  rennet.  One  drop  of  the  rennet  used  coagulated 
fresh  milk  firmly  in  two  minutes. 

The  action  of  rennet  was  further  tested  on  undiluted 
milk  heated  to  various  degrees  of  temperature  for 
periods  of  |-l  hour.  The  time  at  which  curdling  was 
produced  and  the  nature  of  the  resulting  curd  were 
noted.  Half  a cubic  centimetre  of  prime  Bristol 
rennet  was  added  to  5 c.c.  milk  in  each  experiment, 
except  15  and  17.  The  heated  milk  was  reduced  to  a 
temperature  of  40  C.  before  the  rennet  was  added, 
and  then  kept  at  that  temperature  in  a water  bath. 
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TABLE  LXXVI. 


The  Effect  of  Rennet  on  Undiluted  Millc  at  Various  Temperatures. 


Amount  of  Heat  applied. 


hrs. 


1 

2 

3 

4 

5 


Fresh  milk  unheated 

Milk  heated  in  [ 
water  bath  at- 
So°  C.  for 


1 

4 


6 

7 

8 

9 


(Milk  heated  in  ( 
water  bath  at  -j 
ioo°  C.  for  | 


4 

i 


10 

11 

12 

13 


Milk  heated 
autoclave 
iio°  C.  for 


i 

i 


x4  \ 


4 


15 

16 


Milk  heated  in 
- autoclave  at-< 
120°  C.  for 


17  > 


i 

i 


mine. 


2 

-> 

J 

3 

"y 

3 


J 

3 

4 

5 


3 

3 

5 

7 


n 

J 

io 

io 

IO 


Nature  of  the  Curd. 


Very  coherent  curd. 

A similar  coherent  curd  was 
formed  in  all.  A trifle 
softer  in  the  more  heated 
specimens. 

.The  curds  corresponded  with 
I those  of  series  2-5  but 
| were  a trifle  softer,  espe- 
cially 8 and  9,  in  which 
I coagulation  occurred  more 
^ slowly. 

The  curds  were  a little  softer 
than  those  of  series  6-9, 
especially  1 2 and  1 3 which 
curdled  more  slowly  than 
, the  others. 

Curd  softer  than  2,  6,  and 
10,  and  breaks  up  rather 
more  easily  on  shaking 
with  water. 

( Feeble  coagulation  with  Jc.c. 
( rennet. 

( Better  coagulation  with  ic.c. 
( rennet. 

j Good  soft  coagulation  with 
I 1 c.c.  rennet. 


This  series  of  experiments  shows  that  if  sufficient 
rennet  he  added  the  nature  of  the  resulting  curd  is 
almost  the  same,  no  matter  what  amount  of  heat  is 
applied  to  the  milk.  A slight  difference  was  certainly 
perceptible  in  the  degree  of  coherence  of  the  curds. 
The  coherence  was  more  marked  in  the  less  heated 
specimens. 

More  rennet  is  required  to  curdle  milk  that  is 
heated,  and  the  amount  required  increases  with  the 
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height  of  the  temperature  to  which  the  milk  is  exposed 
and  the  duration  of  the  exposure.  One  drop  of  rennet 
curdled  5 c.c.  of  unheated  milk  in  2-3  minutes,  whereas 
1 c.c.  was  required  to  curdle  milk,  heated  to  120°  C. 
for  half  an  hour,  in  10  minutes;  even  then  the  result- 
ing curd  was  soft  and  feebly  coherent. 

Further  experiments  were  carried  out  to  test  the 
effect  of  rennet  on  milk  diluted  in  various  proportions 
and  heated  to  various  temperatures.  The  experiments 
were  carried  out  after  the  same  method  as  those  of  the 
last  group. 


TABLE  L XXVII. 

Effect  of  Rennet  on  31ilk  diluted  with  half  its  bidlc  of  Water. 

Curdled  in  3 minutes;  the  curd 
less  coherent  than  when  the 
milk  is  undiluted. 

Slight  taste  and  smell  of  boiled 
milk ; curdled  in  3 minutes  ; 
the  curd  a little  softer  and  less 
coherent  than  that  of  the 
diluted  unheated  milk. 
Resembles  2 in  taste,  smell,  and 
curdling. 

More  marked  taste  and  smell  of 
boiled  milk  ; curd  produced  in 
3 minutes ; a little  softer  and 
less  coherent  than  3. 

Thus  the  effect  of  dilution  and  exposure  to  heat 
produced  no  difference  in  the  rate  of  curdling,  on  the 
addition  of  £ c.c.  of  rennet  to  c.c.  of  the  milk  and 
water.  The  resulting  curd  was  a little  softer,  breaking 
up  more  readily  on  shaking  with  water,  in  the  more 
heated  specimens. 

The  next  table  shows  that  by  diluting  the  milk  to 
a greater  extent  the  rate  of  curdling  is  a little  delayed. 
The  softness  and  degree  of  coherence  of  the  curd  were 


1.  Unheated  milk 


2.  Milk  heated  in  a water-bath 

for  x hour  at  ioo°  C. 

3.  Milk  heated  in  autoclave  for  ( 

£ hour  at  1 10°  C.  . . 1 

4.  Milk  heated  in  autoclave  for  ! 

^ hour  at  1 io°  C.  . .1 
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TABLE  LXXVIII. 


Effect  of  Rennet  on  Milk  diluted  with  an  equal  hulk  of  Water. 


1.  Unheated  milk 

1 Curdled  in 
[ 3 minutes 

2.  Milk  kept  in 

' \ hour 

water-bath 

1 ” 

at  So°  C.  for 

f ;; 

3.  Milk  kept  in 

£ hour 

water-bath 

i „ 

at  100°  C. 

3 „ 

for  . 

1 

4.  Milk  kept  in  ’ 

3 hour 

autoclave 

i „ 

at  no0  C. 

3 „ 

for  . . , 

5.  Milk  kept  in 

autoclave 

I hour 

at  120°  C. 

3 

for  . . , 

Less  coherent  than  Table 
LXXV.  i. 

All  curdled  in  4 minutes.  The 
curds  break  up  fairly  readily 
on  shaking  with  water. 

All  curdled  in  4 minutes.  The 
curds  break  up  more  readily 
than  the  corresponding  ones 
of  group  2. 

All  curdled  in  4 minutes.  The 
curds  are  softer  than  those 
of  group  3,  and  break  up 
more  readily,  forming  smaller 
flocculi. 

Both  curdled  in  7 minutes.  The 
curds  were  very  soft  and 
break  up  very  readily  on 
shaking ; resembling  that 
produced  in  milk  heated  to 
x 10°  C.  for  1 hour. 


modified  by  the  amount  of  heat  applied,  to  a certain 
extent,  but  chiefly  depended  on  the  degree  of  dilution. 


TABLE  LXXIX. 

Effect  of  Rennet  on  Milk  diluted  with  twice  its  hulk  of  Water. 


x.  Unheated  milk 


( Curd  produced  in  3 minutes  ; less 
coherent  than  that  of  less  diluted 
( milk. 

2.  Milk  heated  in  water-bath  f Curdling  much  slower ; curd  less 

coherent  than  1. 


for  1 hour  at  ioo°  C. 

3'  “or  S?a?nTcClaTO  } OordHog  rosoorblod  that  of  a. 

4-  Mteitfri^f“cClaV?  jvurdling  resembled  that  of  3. 


In  this  last  series  the  same  amount  of  rennet  was 
added  as  in  Tables  LXXVII.  and  LXXVIII.,  namely 
■5  c.c.  to  71  c.c.  of  the  diluted  milk. 

The  rate  of  curdling  was  considerably  slower  than 
that  of  less  diluted  milk,  taking  from  8-10  minutes  in 
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the  heated  specimens.  The  difference  in  the  characters 
of  the  resulting  curds  are  so  slight  that  they  may  be 
regarded  as  unimportant. 

Similar  experiments  were  carried  out  to  test  the 
effect  of  various  diluents  on  the  nature  and  rate  of 
curdling  produced  by  the  action  of  rennet  (p.  231). 

The  general  conclusions  from  these  experiments  may 
be  summed  up  shortly. 

1.  The  Effect  of  Acetic  Acid  on  the  Curd- 
ling: 

(a)  The  size  of  the  curd  depends  mainly  upon  the 
degree  of  dilution. 

( b ) Exposure  to  heat  renders  the  curd  finer  aud 
more  flocculent.  This  only  holds  good  up  to  certain 
limits  of  temperature.  Thus,  by  increasing  the  dura- 
tion of  the  exposure  up  to  an  hour  at  temperatures 
of  8o°  C.  and  100  C.,  the  curd  produced  by  the  action 
of  the  acid  became  finer  and  broke  up  into  smaller 
fiocculi  on  shaking  with  water.  With  an  exposure  for 
half  an  hour  at  no"  C.,  an  even  better  result  was 
obtained.  On  the  other  hand  more  prolonged  exposure 
at  this  temperature  or  a shorter  exposure  at  a higher 
temperature  rendered  the  curd  more  cohereut. 

(c)  Similar  results  were  obtained  on  subjecting  milk, 
diluted  in  varying  proportions,  to  these  temperatures. 
The  only  difference  was  that  when  the  milk  was 
diluted  the  coherence  of  the  curd  became  more  marked 
after  exposure  to  1 io°  C.  than  at  a lower  tempera- 
ture. 

( d ) Weak  barley  water  acted  as  the  best  diluent, 
better  than  stronger  barley  water  and  lime  water, 
neither  [of  which  appeared  to  produce  better  results 
than  plain  water. 


TABLE  LXXX. 

Effect  of  various  Diluents  on  the  Curdling  with  Rennet  at  different  Temperatures. 
Milk  diluted  with  an  equal  quantity  of  the  Diluent. 
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2.  The  Effect  of  Rennet  Ferment  on  the 
Curdling : 

(a)  Using  considerable  quantities  of  rennet,  curdling 
of  milk  took  place  in  much  the  same  way,  and  at  the 
same  rate,  after  exposure  at  temperatures  below  boiling- 
point.  The  nature  of  the  curd  varied  somewhat.  In 
every  case  it  was  less  coherent  than  that  of  fresh  milk. 

(&)  The  longer  the  exposure  and  the  higher  the 
temperature  the  more  slowly  did  curdling  take  place, 
and  the  softer  was  the  resulting  curd,  as  judged  by  the 
readiness  with  which  it  disintegrated  on  gently  shaking 
with  water. 

(c)  Other  experiments  showed  that  the  effect  of 
heat  was  to  render  the  milk  less  easily  coagulated  by 
the  rennet.  One  drop  of  the  ferment  solution  used 
was  sufficient  to  convert  5 c.c.  of  unheated  milk  into  a 
firm  coherent  coagulum  in  two  to  three  minutes.  On 
the  other  hand  it  required  one  cubic  centimetre  of  the 
same  solution  to  coagulate  5 c.c.  of  milk  kept  for  half 
an  hour  at  1200  C.,  and  even  then  it  took  ten  minutes 
to  produce  this  result,  and  the  curd  was  soft  and  broke 
up  very  readily.  This  effect  of  heat  is  exhibited  at  as 
low  a temperature  as  80  C.,  but  of  course  not  to  such 
a marked  extent. 

(d)  The  effect  of  dilution  with  plain  water  and 
subsequent  exposure  to  heat  only  delayed  the  rate  of 
coagulation,  and  made  the  resulting  curd  softer  in  pro- 
portion to  the  amount  of  dilution.  In  other  respects  the 
results  were  the  same  as  when  the  milk  was  undiluted. 

(c)  As  regards  the  different  diluents  lime  water 
rendered  the  rate  of  curdling  of  milk,  unheated  or 
heated  to  8oJ  C.  for  periods  of  half  an  hour  to  an 
hour,  considerably  slower  and  the  curd  much  softer 


EFFECTS  OF  HEAT  ON  CURDLING  OF  MILK.  233 

and  finer  on  shaking  with  water.  On  exposure  to  a 
higher  temperature  than  8o°  C.  the  lime  water  causes 
a change  in  colour  passing  from  light  yellow  to 
brown.  Milk  thus  altered  in  colour  was  not  tested 
as  to  its  coagulability.  Barley  water,  whether  thin  or 
thick,  does  not  appear  to  have  any  more  effect  than 
plain  water  in  delaying  curdling  with  rennet  or 
lessening  the  size  and  coherence  of  the  curd,  except  to 
a slight  extent  in  the  case  of  unheated  milk,  and  in 
milk  heated  to  1 io°  C. 

All  these  experiments  tend  to  show  that  the  essential 
factor  in  rendering  cow’s  milk  like  human  milk  consists, 
not  in  exposure  to  high  temperatures  or  the  addition 
of  diluents  containing  starch  or  lime,  but  in  simple 
dilution  with  water  to  such  an  extent  as  to  reduce  the 
percentage  of  casein  to  what  is  present  in  human  milk. 
In  order  to  produce,  on  the  addition  of  acetic  acid,  a curd 
such  as  is  formed  on  adding  this  acid  to  human  milk, 
cow’s  milk  must  be  diluted  with  four  or  five  times  its 
bulk  of  water.  In  other  words  there  is  four  or  five  times 
as  much  caseinogen  in  cow’s  milk  as  in  human  milk. 

It  is  however,  quite  clearly  pi’oved  that  the  action  of, 
heat  on  milk  modifies  the  properties  of  its  caseinogen 
to  a large  extent,  rendering  it  much  less  coagulable  to 
the  action  of  rennet.  Possibly  the  change  is  due  to 
the  action  of  the  heat  on  the  lime  salts  and  not  on  the 
proteid.  The  practical  outcome  of  these  experiments 
supports  very  strongly  clinical  experience.  Milk  should 
be  well  diluted,  heated,  and  lime  water  added  in  order 
to  render  it  as  much  like  human  milk  in  its  coagula- 
bility as  possible.  Thin  barley  water  is  the  best 
diluent  and  a degree  of  heat  not  much,  or  not  at  all, 
above  boiling-point. 


CHAPTER  XIV. 


THE  SUBSIDIARY  METHODS  OF  PRE- 
PARING THE  MILK  OF  COWS  AND 
OTHER  ANIMALS  FOR  THE  USE  OF 
INFANTS. 

It  has  been  shown  that  the  great  obstacle  to  the 
digestion  of  cow’s  milk  by  the  infant  lies  in  the 
coagulability  of  the  caseinogen  which  is  converted,  by 
the  action  of  acids  or  by  gastric  juice,  into  large 
coherent  curds  instead  of  into  the  small  flakes  pro- 
duced in  human  milk  under  similar  conditions.  It 
has  been  further  shown  that  sufficient  dilution  of  the 
milk  with  water  remedies  this  defect  to  a large  extent, 
or  even  completely,  but  when  the  dilution  is  carried  to 
such  a degree  as  to  render  the  curd  minutely  fine  and 
flocculent  the  food  becomes  deficient  in  nutritive  value. 
Several  methods  have  been  devised  to  remedy  this 
defect  in  cow’s  milk  as  a food  for  infants  and  invalids. 
Those  that  depend  on  preparing  the  artificial  food  from 
various  proportions  of  milk,  cream,  water  and  sugar, 
have  been  fully  discussed.  In  the  methods  considered 
in  this  chapter  the  curd  is  altered  in  character,  or  pre- 
vented from  forming,  by  various  mechanical  means  or 
by  predigestion.  Predigestion  consists  in  the  conver- 
sion of  the  proteids,  either  partially  or  entirely,  into 
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more  assimilable  forms,  such  as  peptones  and  allied 
bodies ; a process  analogous  to  the  digestion  of  proteids 
in  the  stomach  and  intestines  being  carried  out  in  the 
food  before  ingestion. 

Different  methods  of  predigestion  are  recommended 
by  different  authors : 

1.  Eustace  Smith’s  Method. — Add  five  grains 
of  pure  pepsin  and  four  drops  of  dilute  hydrochloric 
acid  to  each  ounce  of  milk : keep  in  a water  bath  at 
ioo°  F.  until  the  mixture  becomes  clear.  Neutralise  by 
the  addition  of  a little  bicarbonate  of  soda  and  the  milk 
is  ready  for  use. 

By  this  method  of  preparation  the  whole  of  the 
proteid  matter  in  the  milk  is  converted  into  peptones 
and  albumoses.  In  order  to  limit  the  amount  of  pre- 
digestion it  is  only  necessary  to  diminish  the  length  of 
exposure  to  heat  in  the  water  bath  and,  on  removing 
from  the  bath,  boil  the  mixture  rapidly  to  destroy  the 
ferment  present. 

2.  Robert’s  Method. — Add  half  a pint  of  boiling- 
water  to  a pint  of  fresh  cow’s  milk  ; dissolve  twenty 
grains  of  bicarbonate  of  soda  in  a little  water  and  mix 
with  two  teaspoonfuls  of  Benger’s  Liquor  Pancre- 
aticus ; mix  the  whole  in  a jug,  cover  it  up  and  keep 
it  warm  under  a “ cosy  ” for  one  hour.  Pour  out  into 
a saucepan  and  rapidly  boil.  Sweeten  to  taste  by  the 
addition  of  milk  sugar.  Cane  sugar  may  be  used 
instead  of  the  milk  sugar. 

3.  Starr’s  Method. — Put  in  a clean  quart  bottle 
five  grains  of  Fairchild’s  Pancreatic  Extract,  fifteen 
grains  of  bicarbonate  of  soda  and  four  ounces  of  cool 
filtered  water;  shake  well  and  add  one  pint  of  fresh 
cool  milk.  Place  in  water  so  hot  that  the  hand  can  be 
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held  in  it  for  a full  minute  without  discomfort  and 
leave  in  for  thirty  minutes.  Remove  and  put  on  ice  to 
stop  further  digestion  and  to  prevent  the  milk  from 
spoiling.  Fairchild’s  zymine  powders  are  very  useful 
lor  this  purpose.  They  are  supplied  in  air-tight  glass 
tubes,  each  containing  five  grains  of  the  pancreatic 
extract  and  fifteen  grains  of  bicarbonate,  of  soda, 
sufficient  to  peptonise  one  pint  of  milk.  Pancreatic 
extract  is  very  hygroscopic  and  is  liable  to  undergo 
changes  if  not  kept  in  air-tight  tubes. 

The  food  produced  by  this  means  is  less  white  in 
colour  and  does  not  differ  materially  in  taste.  On  the 
addition  of  acid  the  curd  produced  consists  of  minute 
soft  flakes  or  readily  broken  down  masses  of  small  size. 
At  the  point  to  which  predigestion  is  carried  the  casein- 
ogen  and  albumen  are  partly  converted  into  peptone, 
and  every  succeeding  moment  of  exposure  to  the  action 
of  the  ferment  lessens  the  amount  of  the  proteids  in 
the  original  milk  and  increases  the  amount  of  peptone, 
until  eventually  the  mixture  becomes  greyish  yellow  in 
colour,  bitter  tasting,  and  does  not  coagulate  on  the 
addition  of  acid.  The  proper  moment  for  arresting 
the  process  is  when  the  least  bitterness  is  appreciable 
to  the  taste  ; the  bottle  should  then  be  removed  from 
the  hot  water  and  put  on  ice.  Or  the  mixture  should 
be  poured  into  a clean  saucepan  and  boiled.  Partial 
peptonisation  according  to  this  method  is  generally 
sufficient  to  render  the  milk  completely  assimilable. 
Starr  recommends  for  each  feed  for  a child  six  weeks 
old  : 


Peptonised  milk  . . 3 oz. 

Water  . . . . 1 „ 

Milk  sugar  . . . £ drachm. 
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and  the  addition  of  cream,  if  desired.  It  is  doubtful 
if  a child  of  this  age  has  a stomach  capacity  sufficient 
to  admit  such  a quantity  without  over-distension  ; half 
the  amount  will  generally  be  found  enough  for  a feed. 
The  addition  of  cream  is  also  essential  to  render  the 
food  properly  nutritious  and  like  human  milk. 

It  is  better  to  prepare  each  meal  separately,  when 
required,  as  the  bitterness  increases  after  the  removal 
of  the  food  from  the  hot  water,  unless  it  is  very 
thoroughly  boiled.  For  this  purpose  Starr  recom- 
mends that  it  should  be  prescribed  thus  : 

ft.  Extracti  pancreatis  (Fairchild’s)  . gr.  ix. 

Sodii  bicarbonatis  . . . . gr.  xxiv. 

Misce  et  ft.  pulv.  xii. 

Add  one  powder  to  a nursing  bottle  containing  two 
ounces  of  water  and  two  ounces  of  rich  milk ; shake, 
keep  warm  for  half  an  hour  before  feeding  and  sweeten 
with  half  a teaspoonful  of  milk  sugar. 

4.  Fairchild’s  Peptogenic  Milk  Powder  can 
also  be  used  for  this  purpose  and  in  a similar  manner. 
It  is  sold  in  cans,  with  a small  measuring  tin,  and  is 
composed  of  pancreatin,  bicarbonate  of  soda  and  a due 
proportion  of  milk  sugar.  The  food  is  prepared  thus  : 

Mix  in  a clean  saucepan  : 

Milk 2 oz. 

Cream  . . . . i oz. 

Water  . . . . 2 oz. 

Peptogenic  milk  powder  . 1 measure 

The  mixture  can  be  heated  over  a brisk  flame  to  a 
temperature  of  about  ioo°  F.  to  140°  F.,  and  kept  at 
this  heat  for  six  minutes.  The  temperature  can  be 
roughly  estimated  by  the  taste,  the  milk  can  be  comfort- 
ably sipped,  but  it  is  more  cleanly  and  more  accurate  to 
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insert  a suitable  thermometer.  Or  the  mixture  may 
be  heated  slowly,  with  constant  stirring,  so  that  it  is 
brought  to  boiling-point  at  the  end  of  ten  minutes  and 
the  process  finally  stopped. 

The  resulting  fluid,  prepared  according  to  the  latter 
method,  is  sterile,  alkaline,  aud  has  the  appearance  of 
hnman  milk ; it  is  often  spoken  of  as  “ humanised 
milk.  ’ It  contains  a proper  proportion  of  fat,  lactose, 
and  salts,  and  proteids  in  a minutely  coagulable  and 
digestible  form.  Leeds’s  analysis  shows  the  following 
composition  : 

TABLE  LXXXI. 

Composition  of  Peptonised  Mill:  (Leeds). 


Water 

. 86-2 

Solids 

• • 13S 

Proteids  . 

. 2 *0 

Fat 

• 4‘5 

Lactose  . 

'•  7'° 

Salts 

. 0-3 

No  matter  what  method  of  peptonisation  is  employed 
the  amount  of  predigestion  of  the  proteid  can  be  regu- 
lated by  regulating  the  duration  of  the  action  of  the 
ferment.  The  ferment  acts  more  slowly  at  a low  tem- 
perature and  is  destroyed  by  boiling.  By  gradually 
reducing  the  length  of  exposure  to  the  heat  a return  to 
the  ordinary  milk  diet  can  be  resumed,  the  amount  of 
predigestion  being  gradually  diminished.  Partial  pre- 
digestion does  away  with  the  need  of  any  other  method 
of  attenuating  the  curd,  and  the  presence  of  the  bicar- 
bonate of  soda  renders  the  addition  of  lime  water 
unnecessary.  The  chief  objection  to  the  predigestion 
of  milk  is  that  it  is  an  unphysiological  process  and  that 
the  resulting  fluid  does  not  require  the  same  amount  of 
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digestive  effort  on  the  part  of  the  child ; hence  the 
digestive  powers  of  the  child  are  not  developed  by  use 
or  may  be  weakened  by  disuse.  On  the  other  hand  a 
food  is  provided  requiring  a certain  amount  of  digestive 
effort  which  may  be  proportioned  to  the  capabilities  of 
the  infant  and  the  state  of  its  health.  By  gradually 
diminishing  the  amount  of  predigestion,  the  child’s 
stomach  can  be  trained  to  do  more  and  more  work.  It 
undoubtedly  saves  lives  in  suitable  cases  but  it  must 
be  used  with  judgment  and  not  continued  for  too  long 
a period. 

Another  objection  to  its  use  is  that  it  requires  a 
certain  degree  of  intelligence  in  the  mother  or  nurse, 
and  moderate  trouble,  consequently  it  is  not  always 
practicable  among  the  lower  classes,  whose  children  are 
the  ones  which  chiefly  require  the  application  of  sub- 
sidiary methods  for  increasing  the  nutritive  value  of 
their  food  and  their  digestive  capacity.  A third 
objection  is  that  the  peptones  and  albumoses  produced 
by  this  means  may  induce  diarrhoea. 

Its  use  is  indicated  in  atrophic  children  whose 
digestive  powers  are  very  much  weakened  or  even 
lost ; for  very  young  and  delicate  infants  who  cannot 
digest  cow’s  milk,  modified  and  prepared  as  shown  in 
previous  chapters ; and  in  febrile  disorders  interfering 
with  the  digestive  capacity  of  the  child.  Giving  a 
food  which  can  be  absorbed  and  assimilated  increases 
the  child’s  strength  and  consequently  its  digestive 
powers,  but  as  soon  as  natural  digestion  is  established 
predigestion  of  the  milk  becomes  unnecessary  and 
should  be  discontinued. 

One  warning  should  be  given.  In  the  case  of  infants 
whom  it  is  thought  advisable  to  put  on  peptonised  food, 
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it  is  not  sufficient  to  merely  order  the  peptonising 
powders  and  tell  the  mother  to  peptonise  the  milk. 
The  method  should  be  clearly  explained  and  the  amount 
of  the  food,  thus  prepared,  to  be  given  at  each  meal,  the 
number  of  meals  in  the  twenty-four  hours,  and  the 
intervals  between  each  meal  should  also  be  clearly 
prescribed.  Much  of  the  failure  from  this  method  of 
feeding  is  due  to  neglect  of  these  precautions.  The 
doctor  is  satisfied  with  ordering  peptonised  milk  and 
leaves  the  mother  to  regulate  the  feeds  at  her  own 
sweet  will  and  fancy, 

A simple  method  of  diminishing  the  curd  in  milk  is 
sometimes  made  use  of  in  places  where  rennet  is  easily 
obtainable.  It  has  no  advantages  over  simple  dilution 
with  water  except  that  the  amount  of  lact-albumin  and 
sugar  in  the  milk  is  not  diminished. 

Allow  a pint  of  milk  to  stand  in  a cool  place  for 
three  honrs.  Separate  the  cream  by  skimming  and 
put  it  on  one  side.  Divide  the  milk  into  two  equal 
portions  and  add  to  one  of  them  a small  piece  of 
rennet ; put  it  on  one  side,  covered  up,  until  it  is 
curdled  and  then  strain  off  the  whey.  Mix  the  cream, 
the  whey  and  the  remaining  portion  of  the  milk,  and 
heat  rapidly.  The  mixture  is  then  ready  for  use  and 
differs  from  ordinary  milk  in  containing  half  the  per- 
centage of  proteid.  It  should  be  used  soon,  unless 
thoroughly  boiled,  or  may  undergo  curdling  from  some 
of  the  ferment  having  escaped  destruction.  In  this 
method  the  amount  of  caseinogen  in  the  milk  is  reduced 
to  one  half,  but  no  change  is  produced  in  the  remaining 
caseinogen.  It  requires  the  addition  of  sugar  to  raise 
the  percentage  of  this  constituent  to  that  which  is 
present  in  human  milk. 
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Mechanical  methods  of  diminishing  the  size  and 
coherence  of  the  curd  are  rarely  employed.  A simple 
plan  consists  in  curdling  milk  by  means  of  some  pre- 
paration or  other  of  rennet.  The  clot  is  then  taken 
and  squeezed  through  a clean  cheese-cloth  bag  or 
several  thicknesses  of  fine  muslin,  or  is  passed  through 
a fine  hair  sieve.  The  coagulated  casein  passes  out  in 
fine  particles,  and  may  be  given  shaken  up  in  the  fluid 
parts  in  the  ordinary  nursing  bottle.  When  broken  up 
in  this  way  the  casein  particles  do  not  again  become 
blended  into  coherent  masses. 

Mechanical  Attenuants. — Various  substances  are 
sometimes  added  to  milk  with  the  object  of  rendering 
the  curd  produced  by  the  action  of  gastric  juice  smaller 
and  less  coherent.  The  substances  generally  employed 
are  farinaceous,  gummy  or  gelatinous  in  character,  and 
their  action  is  purely  mechanical,  getting  between  the 
particles  of  casein  during  coagulation  and  preventing 
them  running  together  into  large  coherent  masses. 
Much  greater  value  is  ascribed  to  these  methods  of 
attenuating  the  curd  than  is  warranted  by  experi- 
mental research. 

Barley  water  and  oatmeal  water  are  the  two  farina- 
ceous preparations  most  commonly  employed.  These 
cereals  contain  less  starch  than  wheat,  and  the  starch 
in  them  is  more  readily  transformed  by  the  saliva. 
Oatmeal  has  a slight  advantage  over  barley  in  contain- 
ing more  fat.  It  is  also  somewhat  laxative,  and  there- 
fore beneficial  for  overcoming  the  constipation  so 
common  in  hand-fed  infants.  • 

In  making  barley  water  the  “prepared  barley”  is 
generally  used,  and  is  quite  satisfactory  for  older 
infants,  but  not  so  much  so  for  younger  ones.  The 
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whiter  it  is,  the  greater  the  percentage  of  starch  which 
it  contains.  The  best  mode  of  preparation  is  to  grind 
the  whole  barleycorns  or  oats,  previously  well  washed 
and  dried,  in  a coffee-mill,  and  by  this  means  preserve 
the  salts  present  in  the  husks.  A teaspoonful  of  the 
ground  meal  may  be  boiled  in  half  a pint  of  water 
with  a small  pinch  of  salt  for  a quarter  of  an  hour,  and 
then  strained  through  a linen  cloth  or  very  fine  muslin. 
For  younger  infants  it  must  be  made  thinner ; a tea- 
spoonful  of  the  ground  or  crushed  barley,  or  oats, 
being  put  in  a jug  and  half  a pint  of  boiling  water 
poured  on  it ; it  is  then  allowed  to  stand  by  the  lire, 
with  occasional  stirring,  for  an  hour,  after  which  it  is 
carefully  strained.  The  value  of  thin  barley  water  as 
a diluent  has  been  shown  in  the  last  chapter ; the  curd 
produced  being  finer  and  less  coherent  than  when 
plain  water  was  used.  The  difference  is  not  very  great 
but  is  sufficient  to  warrant  the  use  of  it  in  cases  of 
difficult  digestion. 

Rice  water  and  dextrinised  foods,  such  as  Mellin’s, 
Savory  and  Moore’s,  and  Horlick’s,  are  useful  in  a similar 
way,  but  should  not  be  used  during  the  first  three  months 
of  life,  and  are  rarely  advisable  before  the  sixth  month. 
An  exception  may  be  made  in  favour  of  rice  water, 
which  may  be  given  as  early  as  the  first  month,  if  made 
quite  thin,  and  is  valuable  in  the  presence  of  looseness 
of  the  bowels. 

Gelatin  is  also  used  by  some  physicians,  but  in  my 
experience  it  is  not  necessary  and  has  nothing  speci- 
ally to  recommend  it.  To  prepare  it,  put  a square  inch 
of  plate  gelatin  into  half  a tumbler  of  cold  water,  and 
let  it  stand  for  three  hours ; turn  it  into  a mug  and 
stand  it  in  a saucepan  half  full  of  water  and  boil  until 
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the  gelatin  is  dissolved.  When  cold  it  forms  a jelly. 
One  teaspoonful  is  sufficient  to  thicken  a mixture  of 
two  ounces  of  milk  and  two  of  water. 

Condensed  Milk  is  very  widely  used  as  a substi- 
tute for  human  or  cow’s  milk  and,  judging  by  the 
number  of  samples  in  the  market,  by  the  liberal  dis- 
tribution of  advertisements,  and  by  the  frequency  with 
which  we  find  on  inquiry  that  it  has  been  given  to  the 
infant,  the  annual  consumption  must  be  simply  enor- 
mous. The  importation  of  condensed  milk  increased 
from  10,193  cwt.  in  1895,  to  12,524  cwt.  in  the 
corresponding  week  ending  August  22nd,  1896. 

Over  half  a million  cwt.  is  imported  during  the  year. 
Among  the  hand-fed  children  of  the  lower  classes  it  is 
very  rare  to  find  one  who  has  not  taken  this  substitute 
at  some  period  or  other  of  its  infancy.  The  chief 
reasons  leading  to  such  extensive  use  are  the  ease  and 
simplicity  of  the  mode  of  preparation,  the  readiness 
with  which  the  child  takes  and  digests  it,  and  its 
fattening  properties.  Its  disadvantages  are  numerous 
and  important  and  will  be  considered  later. 

Condensed  milks  vary  considerably  in  the  mode  of 
preparation,  and  may  be  divided  on  this  basis  into 
three  different  groups. 

TABLE  LXXXII. 

A.  Milk  condensed  with  added  cane  sugar. 

1.  Skimmed  milk. 

2.  Whole  milk. 

3.  Whole  milk  with  added  cream. 

B.  Milk  condensed  without  the  addition  of  cane  sugar. 

1.  Skimmed  milk. 

2.  Whole  milk. 

3.  Whole  milk  with  added  cream. 

C.  Fresh  condensed  milk,  not  canned,  and  with  no  added 

cane  sugar ; a variety  not  sold  in  this  country. 
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The  process  of  condensing  consists  in  the  exposure 
of  the  milk  to  a high  temperature  under  pressure  for 
an  hour  or  more.  This  is  supposed  to  destroy  all 
micro-organisms  present,  and  to  alter  the  casein  so  as 
to  render  it  more  digestible,  small  light  flakes  being 
formed  by  the  action  of  the  gastric  juice.  Fresh  con- 
densed milk  prepared  in  this  manner  can  be  kept  in  a 
refrigerator  or  ice-box  for  two  to  six  days ; the 
elements  in  it  are  the  same  as  in  ordinary  cow’s  milk, 
and  it  can  be  given  diluted  in  the  required  proportions. 
The  objections  to  its  use  are  that  the  degree  of  con- 
densation varies  and,  what  is  of  even  more  importance, 
no  amount  of  dilution  will  render  it  identical  in  compo- 
sition with  human  milk.  If  diluted  sufficiently  to 
reduce  the  amount  of  proteid  to  1-2  per  cent.,  both 
the  fat  and  the  lactose  will  be  grossly  deficient.  Hence, 
if  used,  both  cream  and  lactose  must  be  added,  and  the 
process  of  preparing  each  feed  becomes  almost  as  com- 
plicated as  if  a suitable  mixture  were  prepared  from 
fresh  cow’s  milk. 

If  fresh  condensed  milk  is  used  it  may  be  given  in 
the  following  proportions : 


Condensed  milk 
Cream 
Water 
Lactose 


. i oz. 

. i oz. 

. 9 oz. 

. 3 drachms. 


The  variable  composition  of  the  condensed  milks  in 
the  market  is  well  demonstrated  in  the  following 
tables,  the  results  of  careful  analyses  made  by  Leeds  : 
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TABLE  L XXXIII. 


Composition  of  fifteen  varieties  of  Condensed  Mill;. 
Analyses  by  Leeds. 


Minimum. 

Maximum. 

Average. 

Proteids  .... 

7-87 

10-91 

8-82 

Fat  ..... 

7-64 

12-13 

867 

Lactose . , . . 

10  -00 

16-98 

1166 

Cane  sugar  .... 

36-09 

42-65 

40-39 

Ash 

I -82 

2-15 

1*83 

Milk  solids  .... 

28-37 

36-92 

3i7i 

Fat  in  original  milk 

3-06 

4'52 

369 

The  average  number  of  times  condensed 

■ 

2-27 

The  differences  between  milks  condensed  with  and 
without  the  addition  of  cane  sugar  is  shown  in  the 
following  table : 


TABLE  LXXXIY. 


Comparison  between  Condensed  Milks  (Leeds). 


I. 

11. 

Milk  and  cane  sugar.  Milk  without 

Mean  of  forty-one  added  sugar, 

analyses.  Anglo-Swiss  milk. 

Proteids 

. 16-07 

11-36 

Fat 

. 12*10 

13-21 

Lactose 

. 16-62 

15-29 

Cane  sugar 

. . 2226 

O'OO 

Ash  . 

2’6l 

178 

Total  solids 

. 69-66 

41-64 

Water 

• 3° ‘34 

53'36 

analysis  of 

the  condensed 

milk  as  ordinarily 

used  and  prepared  from  the  above  samples  is  shown  in 
the  next  table : 
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TABLE  LXXXV. 


Condensed  Milk  as  ordinarily  given. 


No.  I.  sample 

No.  II.  sample 

Analysis  of 

with  8 times  its 

with  5 times  its 

condensed  milk 

weight  of  water 

weight  of  water 

as  ordinarily 

(Leeds). 

(Leeds). 

used  (Meigs). 

Proteids  . 

2'OI 

2-27 

0-868 

Fat  . 

151 

2-64 

1 -095 

Lactose  . 
Cane  sugar 

2'oS 

278 

3-05 

0-00 

5-206 

Ash  . 

0-32 

0-36 

0-158 

Total  solids 

S70 

8-32 

7 ’327 

Water 

91-30 

91-68 

92-673 

Thus  it  is  evident  that  the  moderate  dilution  of  even 
the  best  samples  of  condensed  milk  renders  the  per- 
centage of  fat  grossly  deficient,  and  the  amount  of 
carbohydrate  less  than  is  present  in  good  human  milk. 
As  a matter  of  fact  the  milk  is  usually  given  in  a 
much  more  diluted  form.  Meigs’s  analysis  shows  a 
still  greater  deficiency  in  the  proportion  of  fat  and 
a low  percentage  of  proteid.  It  takes  so  little  con- 
densed milk,  about  a teaspoonful  to  half  a pint  of 
water,  to  render  the  resulting  fluid  the  colour  of  milk 
that  the  weakness  of  the  fluid  is  constantly  overlooked. 
To  a certain  extent  the  deficiency  of  nutriment  in  the 
food  is  remedied  by  the  increased  amount  taken,  but 
reference  to  the  above  analysis  of  Meigs  shows  that 
the  result  is  the  ingestion  of  a disproportionate 
amount  of  sugar.  Though  the  percentage  amount  of 
sugar  in  any  one  sample  may  not  be  too  high  the  total 
amount  taken  during  the  twenty-four  hours  is  ex- 
cessive. 

The  Effects  of  Feeding  on  Condensed  Milk. 
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— The  infant  becomes  fat,  anmmic  and  lethargic.  The 
excess  of  sugar  leads  to  the  deposit  of  fat,  and  is  liable 
to  cause  intestinal  derangement  from  fermentative 
changes  set  irp  in  the  alimentary  canal.  The  insuffi- 
cient proportion  of  proteids  leads  to  deficiency  in  blood 
and  muscle.  The  alteration  in  the  proteids  and  salts, 
as  the  result  of  the  prolonged  heating,  renders  the 
food  deficient  in  the  anti-scorbutic  properties  of  fresh 
milk,  and  the  child  becomes  liable  to  scurvy.  But  the 
most  constant  effect  of  all  is  the  production  of  rickets. 
It  is  exceedingly  rare  to  meet  with  an  infant  brought 
up  on  condensed  milk  only,  which  does  not  become 
rachitic  before  the  age  of  twelve  months.  In  addition 
to  this  the  child,  though  large  and  fat,  is  far  from 
strong,  and  has  very  little  power  to  resist  any  form  of 
intercurrent  disease,  such  as  attacks  of  gastro-enteritis 
or  bronchitis,  to  both  of  which  such  infants  are 
peculiarly  liable. 

Indications  for  its  Use. — As  a temporary  sub- 
stitute it  may  be  given  to  infants  while  travelling, 
and  when  good  cow’s  milk  cannot  be  obtained.  It 
may  be  used  as  a temporary  food  for  atrophic  infants 
with  constant  vomiting ; in  such  cases  it  is  the  degree 
of  dilution  that  renders  it  more  readily  assimilable,  and 
by  gradually  adding  very  small  quantities  of  cream  and 
cow’s  milk  the  child’s  stomach  can  often  be  trained  to 
digest  suitably  prepared  cow’s  milk.  It  is  also  useful 
as  a temporary  food  in  cases  of  gastro -enteric  disturb- 
ance and  acute  diarrhoea. 

Objections  to  its  Use. — Although  condensed  at 
a high  temperature,  and  canned,  it  is  not  always 
sterile.  Cultivation  experiments  have  frequently 
demonstrated  the  presence  of  micro-organisms.  If  it 
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is  kept  a long  time  it  is  liable  to  decompose ; it  may 
become  slimy,  cbeesy  or  semi-solid ; it  may  become 
quite  solid  or  “go  hard”;  it  may  undergo  putrefaction, 
in  which  case  the  tin  becomes  “blown.”  Any  of  these 
changes  render  it  dangerous  as  a food  and,  needless  to 
say,  the  people  who  commonly  employ  it  as  a food  do 
not  pay  sufficient  attention  to  the  smell  and  taste. 
Tins  that  have  once  been  opened  are  liable  to  decom- 
pose rapidly,  especially  in  hot  weather  and  where  a 
refrigerator  is  not  available. 

Its  composition  varies  very  largely  according  to  the 
milk  from  which  it  is  made,  the  degree  of  condensa- 
tion, the  amount  of  cane  sugar  added  and  the  extent  to 
which  it  is  diluted  before  administration. 

The  composition  of  any  one  brand  is  not  invariable, 
and  depends  on  the  honesty  and  skill  or  carelessness 
of  the  manufacturer,  his  foreman  and  employees. 
Although  the  tins  first  supplied  to  the  public  may 
contain  milk  of  the  quality  advertised  it  is  by  no 
means  uncommon  for  variations,  which  may  appear  to 
the  manufacturer  to  be  unimportant,  to  creep  in  when 
a good  market  has  been  established. 

That  a large  number  of  condensed  milks,  prepared 
from  skimmed  milk,  are  supplied  to  the  public  is 
evident  from  a report  by  Bernard  Dyer,  published  in 
the  British  Medical  Journal  for  July  27,  1895.  Seven- 
teen samples  analysed  gave  the  following  results : 


TABLE  LXXXVL 


Percentage  of  Fat  in  Condensed  Mill;.  (Dyer.) 


1.  Marguerite  Brand 

2.  Tea  „ 

3.  Gondola  „ 

4.  Cup  „ 


0-42 

I 5- 

Goat  Brand 

0-56 

0-48 

| 6. 

Calf  „ 

060 

0-48 

7- 

Wheatsheaf  „ 

0'62 

°'49  ! 

s. 

Swiss  Dairy  „ 

0-63 
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9.  Daily  Brand 

10.  Clipper  „ 

11.  Shamrock,, 

12.  Cross  „ 

17- 


0-69 

073 

079 

0-96 


i3- 

14. 

IS- 

16. 


As  you  like  it  Brand 


Home  Brand 
Handy  „ 
Nutrient  „ 
Cow  „ 

• 4'23 


I '02 

1- 49 
2’26 

2- 84 


All  these,  when  compared  with  a sample  of  good 
condensed  milk,  such  as  the  Milkmaid  Brand  (Anglo- 
Swiss)  containing  10-92  per  cent,  of  fat,  show  that 
these  samples  are  condensed  from  skimmed  or  partially 
skimmed  milk  and  are  therefore  utterly  unsuited  for 
infant  feeding. 

Nestle’s  Condensed  Swiss  Milk  is  advertised  as 
containing  13-13  per  cent,  of  fat.  The  “Ideal”  brand 
is  also  a good  variety,  containing  a considerable  amount 
of  fat. 

The  Viking  Brand  is  advertised  as  prepared  from 
absolutely  pure  fresh  milk  from  cows  grazed  on 
Norwegian  Highlands  and  free  from  added  sugar  or 
other  substances.  The  cows,  sheds,  &c.,  and  the 
process  of  condensation  are  under  strict  supervision 
of  veterinary  surgeons  and  medical  men.  My  experi- 
ence of  vegetation  in  the  Norwegian  Highlands  would 
not  lead  me  to  expect  the  cows  to  yield  a milk  par- 
ticularly rich  in  fat.  The  following  analyses  are 
given  of  this  brand  : 


TABLE  LXKXVII. 


Composition  of  the  Viking  Brand  of  Condensed  Milk. 


Water 

Chemical  and 
Assay  Laboratory. 
. . 66-o 

Lancet 

Laboratory. 

67 ‘59 

Total  solids 

34 -0 

32AI 

Proteids 

. . 8-9 

— 

Lactose 

I3‘3 

— 

Fat 

9-9 

9*00 

Salts 

i'9 

I ’89 
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The  milk  appears  to  be  condensed  to  a third  of  its  bulk, 
and,  assuming  this  to  be  the  case,  the  composition  of 


the  original  milk  should  be  : 

Total  solids 

1 1 33 

Proteids  . 

2-97 

Fat  .... 

3 '3o 

Lactose 

4 ’43 

Salts  .... 

0-63 

It  is  rather  remarkable  that  the  percentage  of  proteids 
in  the  milk  of  Norwegian  cows  should  be  so  much 
lower  than  what  obtains  in  that  of  English  cows  and 
that  it  is  less  than  the  percentage  of  fat  present. 

The  public  appear  to  think  that  the  milk  of  cows  of 
other  countries  is  of  better  quality  than  that  from  the 
cows  of  our  own  land.  Such  is  not  the  case,  the  well- 
fed  cows  of  England,  carefully  bred  and  selected  for 
their  milk-yielding  capacities,  give  a milk  rich  in  fat, 
much  more  suitable  for  condensing  than  tbe  milk  of 
the  Swiss  and  Norwegian  animals. 

In  cases  where  it  is  considered  advisable  to  give 
condensed  milk,  the  administration  of  two  feeds  daily 
prepared  with  egg-albumin  water  ( vide  p.  335)  instead 
of  plain  water  and  the  addition  of  cream  to  the  other 
feeds  will  counteract  the  disadvantages  pertaining  to  it. 

Kephir.  — This  is  a modification  of  cow’s  or  goat’s 
milk  resulting  from  a process  of  fermentation  analogous 
to  that  to  which  mares’  or  asses’  milk  is  subjected  in 
making  koumiss.  It  has  been  used  for  ages  among 
the  Caucasian  tribes,  and  in  1879  the  ferment  was 
obtained  by  Russian  physicians  and  investigated  by 
them,  and  subsequently  by  the  Germans.  Barry  states 
that,  “ the  kephir  grains  are  in  their  first  living  state 
white  bodies,  usually  of  an  irregular,  roundish  form, 
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equal  to,  or  exceeding,  a walnut  in  size,  chiefly  composed 
of  rod-shaped  bacteria  and  numerous  groups  of  sprout- 
ing fungi,  living  and  growing  in  company  with  the 
bacteria.  The  kephir  ferment  consists  then  mainly  of 
a mass  of  micro-organisms  procured  from  the  dirty 
skin  milk-sacks  of  an  uncivilised  and  filthy  people.” 
According  to  Taylor  there  are  three  kinds  of  organisms, 
the  bacillus  caucasius,  saccharomyces  mycoderma  and 
bacillus  lactis,  found  in  the  “ kephir  beans,”  small 
masses  of  dried  ferment  held  together  by  a gelatinous 
substance. 

The  mode  of  preparation  is  described  by  Fltigge  as 
follows  : “ Two  methods  may  be  employed.  In  the 
first,  the  dry  brown  kefir  homer  of  commerce  are 
allowed  to  lie  in  water  for  five  or  six  hours  until  they 
swell ; they  are  then  carefully  washed  and  placed  in 
fresh  milk,  which  should  be  changed  once  or  twice  a 
day  until  the  homer  become  pure  white  in  colour  and 
when  placed  in  fresh  milk  quickly  rise  to  the  surface, 
in  twenty  to  thirty  minutes.  One  litre  of  milk  is  then 
poured  into  a flask  and  a full  tablespoon  of  the  prepared 
homer  added  to  it.  It  is  allowed  to  stand  open  for  five 
to  eight  hours ; the  flask  is  then  closed  and  kept  at 
1 8°  C.  It  should  be  shaken  every  two  hours.  At  the 
end  of  twenty-four  hours  the  milk  is  poured  through  a 
fine  sieve  into  another  flask,  which  must  not  be  more 
than  four-fifths  full.  This  is  corked  and  allowed  to 
stand,  being  shaken  from  time  to  time.  At  the  end  of 
twenty-four  hours  a drink  is  obtained  which  contains 
but  little  carbonic  acid  or  alcohol.  Usually  it  is  not 
drunk  until  the  second  day,  when,  upon  standing,  two 
layers  are  formed,  the  lower  milky  and  translucent, 
the  upper  containing  fine  flakes  of  casein.  When 
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shaken  it  has  a cream-like  consistence.  On  the  third 
day  it  again  becomes  thin  and  very  acid. 

The  second  method  is  used  when  one  has  a good 
kefir  of  two  or  three  days  to  start  with.  Three  or  four 
parts  of  fresh  cow’s  milk  are  added  to  one  part  of  this 
and  poured  into  flasks  which  are  allowed  to  stand  for 
forty-eight  hours  with  occasional  shaking.  When  the 
drink  is  ready  for  use  a portion  (one-fifth  to  one-tliird) 
is  left  in  the  flask  as  ferment  for  a fresh  quantity  of 
milk.  The  temperature  should  be  maintained  at  about 
1 8 C. ; but  at  the  commencement  a higher  tempera- 
ture is  desirable.  The  korner  should  be  carefully 
cleaned  from  time  to  time  and  broken  up  to  the  size 
of  peas.  The  cleaned  korner  may  be  dried  upon  blot- 
ting-paper in  the  sun  or  in  the  vicinity  of  the  stove; 
when  dried  in  the  air  they  retain  their  power  to  ger- 
minate for  a long  time.” 

Properly  made  it  is  thick,  of  uniform  consistence  and 
free  from  lumps ; it  contains  more  or  less  carbonic  acid, 
which  forms  bubbles  on  the  surface,  and  is  sour  but  not 
acid.  It  resembles  butter-milk  but  is  less  acid.  If 
kept  for  two  or  three  weeks  it  becomes  very  acid  and 
contains  a large  amount  of  carbonic  acid.  It  is  a 
partially  digested  milk,  containing  less  casein  and  milk 
sugar  than  fresh  milk.  It  contains  abundance  of 
proteoses  and,  according  to  some  observers,  peptones 
also.  The  fermentation  of  the  milk  sugar  leads  to  the 
formation  of  alcohol,  carbonic  acid  and  lactic  acid,  and 
the  longer  the  process  is  continued  the  smaller  the 
amount  of  unfermented  sugar.  Small  amounts  of  suc- 
cinic, butyric,  and  acetic  acids  are  formed.  Comparative 
analyses,  quoted  by  Dujardin-Beaumetz,  show  in  what 
respects  it  differs  from  cow’s  milk  and  koumiss  : 
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TABLE  LXXXVIIT. 


1 

Cow’s 

millc. 

Ivephir. 

Koumiss 
(Analysis  by 
Haiti  er.) 

Proteids  .... 

4-8 

3-8 

ri2 

Fat 

3-8 

2'0 

1-20 

Lactose  .... 

4'1 

2'0 

2 ’20 

Lactic  acid 

O'O 

0-9 

1 -I5 

Alcohol  .... 

0*0 

0-8 

1-65 

Water  and  salts 

87-3 

90-5 

91-83 

The  advantages  claimed  for  it  are  that  it  is  both  tonic 
and  stimulant,  by  virtue  of  the  alcohol  and  carbonic 
acid;  that  it  is  more  easily  digested  on  account  of 
much  of  the  casein  being  converted  into  soluble  forms 
of  albumen  ; that  the  lactic  acid  exerts  a germicidal 
action  and,  arguing  from  the  fact  that  this  acid  is 
found  in  the  stomach  during  the  digestion  of  milk,  is  of 
assistance  in  the  digestion  of  milk  casein.  As  a rule 
children  do  not  like  it  at  first,  but  if  a little  sugar  is 
added  they  take  it  readily  and  soon  prefer  it  to  ordi- 
nary milk.  Temporary  diarrhoea  may  be  set  up  when 
first  it  is  given. 

It  is  asserted  to  be  of  great  value  in  diarrhoeal 
affections  and  in  simple  atrophy;  the  carbonic  acid 
increasing  glandular  activity.  Tor  infants  under  one 
month  of  age  it  must  be  diluted  with  one-third  of 
water,  but  at  the  age  of  six  weeks  it  may  be  given 
undiluted.  It  should  constitute  the  only  food  of  the 
child  and  be  given  fresh  out  of  an  ordinary  feeding 
bottle.  Many  physicians  object  to  its  use  on  account 
of  the  quantity  of  lactic  acid  which  they  regard  as 
dangerous.  According  to  Brush  this  acid  is  a fore- 
runner of  putrefaction. 
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Alexander  Levy  in  1886  found  that  effervescing 
alcoholic  kephir  can  be  obtained  without  the  use  of 
kephir  grains,  by  bottling  milk  and  shaking  it  well 
while  it  is  turning  sour.  The  fluid  thus  prepared 
contained  double  the  amount  of  alcohol  present  in 
kephir. 

When  we  consider  the  amount  of  care  and  attention 
devoted  to  milk  in  order  to  supply  the  child  with  a 
food  as  nearly  as  possible  devoid  of  micro-organisms,  it 
seems  very  unreasonable  to  make  use  of  a food  pre- 
pared from  dirty  masses  of  micro-organisms  and  con- 
taining large  quantities.  If  alcohol  is  required  for  the 
child  it  can  be  given  in  a much  more  simple  and  satis- 
factory way  and  the  amount  easily  regulated.  If 
carbonic  acid  is  thought  advisable  it  is  much  more 
cleanly  and  scientific  to  prepare  a milk  mixture, 
humanised  if  necessary,  containing  an  amount  of 
proteid  suitable  to  the  age  and  digestive  capacity  of 
the  child,  and  then  charge  it  with  carbonic  acid  in  the 
same  way  that  soda  water  is  made. 

Matzoon  is  a fermented  drink  in  extensive  use 
among  the  natives  of  Asia  Minor.  It  differs  from  the 
cow’s  milk  from  which  it  is  prepared  in  containing  less 
milk  sugar,  some  of  it  having  been  converted  into 
carbonic  acid,  lactic  acid  and  alcohol.  The  casein  is 
not  rendered  more  soluble  and  forms  large  insoluble 
curds. 

Koumiss  is  an  alcoholic  drink  prepared  from  mares’ 
or  asses’  milk  by  a similar  fermentation  of  the  milk 
sugar.  It  is  used  largely  by  the  Tartars  and  the 
Khirgis  tribes,  and  other  nomadic  tribes  of  the  South- 
Eastern  Steppe  country  of  Russia.  It  is  a milky- 
looking  frothy  liquid  with  an  agreeable  slightly  acid 
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taste.  The  casein  is  said  to  be  in  a fine  state  of  sub- 
division. Its  composition  varies  according  to  the  dura- 
tion of  the  process  of  fermentation,  as  can  be  seen  on 
referring  to  the  following  analyses  given  by  Stange  and 
an  independent  analysis  made  at  Moscow  : 

TABLE  LXXXIX. 


Composition  of  Koumiss  and  Mares  Milk  (Stange). 


Mare’s 

Milk. 

Koumiss. 

Duration  of  Fermentation. 

Koumiss. 

Moscow 
Analysis.  i 

2 days. 

6 krs. 

i8hrs. 

3ohrs. 

4 days. 

Proteids 

2 ‘3 

2-25 

' 

2*26 

2 "00 

r6o 

I *12 

Fats 

1-9 

1 -89 

2 *00 

1 ' 90 

1 -90 

2-05 

Lactose 

5'1 

1 -88 

1-63 

0*00 

0*00 

2'20 

Salts 

°’S 

0-45 

0-40 

0‘40 

o-40 

0-28 

Lactic  acid  . 

0-39 

0-56 

C64 

C64 

I‘IS 

Alcohol 

— 

1 As 

i ‘95 

3 '00 

3 'oo 

1-65 

Carbonic  acid 

0-38 

o- 60 

070 

I *IO 

070 

A modification  of  koumiss  is  made  by  various  dairy 
companies  from  cows’  milk,  but  is  very  different  from 
the  true  article ; it  is  probably  made  by  the  addition  of 
sugar  and  yeast. 

Koumiss  has  a slight  laxative  action  which  can  be 
arrested  by  the  addition  of  lime  water.  It  may  be  given 
to  relieve  constipation  and  it  is  a mild  diuretic.  It 
generally  contains  more  alcohol  than  kephir. 

Whey  is  prepared  from  fresh  milk  by  the  addition 
of  a small  quantity  of  rennet  and  keeping  it  at  a tem- 
perature of  about  ioo°F.  for  half  an  hour.  The 
caseinogen  is  coagulated  and  squeezes  out  the  fluid 
portion  of  the  milk ; much  of  the  fat  is  entangled  in 
the  clot  or  curd.  The  fluid  resembles  the  milk  from 
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which  it  is  made,  except  that  it  is  deficient  in  fat  and 
proteid.  The  proteid  remaining  is  the  albumin.  Con- 
sequently the  fluid  is  easily  digested,  but  is  lacking  in 
nutritive  value,  though  it  may  be  quite  rich  enough  in 
proteid  for  some  infants  during  the  first  three  months 
of  life  or  in  atrophic  conditions. 

Another  method  of  preparation — Heat  half  a pint  of 
fresh  cow’s  milk  to  I4C°-I50°F.  and  add  to  it  a tea- 
spoonful of  Fairchild’s  essence  of  pepsin  or  a teaspoon- 
ful and  a half  of  wine  of  pepsin  ; mix  by  stirring  and 
stand  in  a warm  place  until  coagulation  has  taken 
place.  Beat  up  the  curd  until  it  is  finely  divided  and 
strain  through  muslin.  A considerable  portion  of  the 
finely  divided  casein  and  the  fat  passes  through  and 
remains  in  suspension.  By  this  method  a more  nutri- 
tive fluid  is  made. 

The  milk  of  other  animals  than  the  cow  is  occasionally 
given  to  infants,  for  instance,  the  milk  of  the  ass  and 
the  goat,  and  more  rarely  of  the  mare  and  the  ewe. 

Asses’  milk  is  rather  costly  and  can  be  obtained 
from  one  of  the  dairy  companies  in  London  which 
keeps  a stud  of  milch  asses.  It  is  supplied  in  sealed 
glass  bottles  to  any  part  of  the  kingdom.  One  ass 
supplies  enough  milk  daily  to  nourish  three  infants 
during  the  first  three  months  of  life,  two  for  the  fourth 
and  fifth  months,  and  one  after  this  up  to  the  ninth 
month.  The  milk  can  be  given  warm  from  the  udder 
or  the  child  can  be  put  direct  to  the  udder.  It  is  said 
to  form  a curd  like  that  of  human  milk  and  possesses 
laxative  properties  which  are  however  destroyed  by 
boiling.  The  following  analyses  are  recorded  and 
present  striking  differences : 
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TABLE  XC. 

The  Composition  of  the  Mill of  the  Ass. 


Dujardin- 

Beaunietz. 

Cheadle. 

Meadows 

and 

Tanner. 

Wynter  Blyth. 

Specific  gravity 
Water 

1032 ‘I 
91-40 

90-5 

I034'57 

89-012 

91-17 

Proteids  . 

1-23 

17 

3-56S 

I 89- 

Casein 

1-09 

Albumin 

0-70 

Fat  . 

Lactose  . 
Salts 

3-01 

6-93 

0-45 

I '4 
6-4 

1-853 

5-046 

0-524 

Peptone 
o-io 
1 -02 
5-50 
0-42 

According  to  three  of  these  analyses  the  percentage 
of  proteid  is  less  than  that  of  average  human  milk, 
while  in  the  fourth  it  is  almost  the  same  as  in  cow’s 
milk.  In  three  of  the  analyses  the  percentage  of  fat  is 
very  much  below  that  of  human  milk.  The  casein  is 
said  not  to  be  readily  precipitated  by  the  action  of 
acid,  nor  curdled  in  large  coherent  masses  by  the  action 
of  gastric  juice.  The  use  of  this  kind  of  milk  is  not 
necessary  if  good  cow’s  milk  can  be  obtained  and 
suitably  prepared.  It  may  be  useful  as  a temporary 
food,  but  should  not  be  given  for  more  than  three 
months. 

Goat’s  Milk  is  nutritious  and  pleasant  to  the  taste, 
but  has  a strong  odour,  which  disappears  on  boiling. 
One  advantage  it  possesses  over  cow’s  milk  is  that  there 
is  less  liability  to  the  transmission  of  tuberculosis  by 
its  means,  goats  not  being  nearly  as  liable  to  this 
disease  as  cows  are.  It  is  said  to  agree  better  and  to- 
rt 
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be  more  digestible  than  cow’s  milk  in  cases  of  intestinal 
disease.  According  to  Richter  it  contains  less  coagul- 
able  proteid  and  three  times  as  much  uncoagulable 
proteid  as  cow’s  milk.  Burney  Yeo  states  that  it  is 
richer  than  cow’s  milk  in  both  proteid  and  fat.  It  is 
said  to  form  a loose  flocculent  curd  in  the  stomach  like 
human  milk.  Judging  from  the  various  published 
analyses  it  is  closely  allied  to  cow’s  milk  in  percentage 
composition  and  does  not  possess  any  advantage  over  it. 
Testing  it  with  acetic  acid  and  with  rennet  I found  that 
it  curdled  in  the  same  way  as  cow’s  milk. 

Any  one  with  a small  plot  of  grass  in  the  country  or 
the  suburbs  of  a town  can  buy  a milch  goat  and  keep 
it,  at  comparatively  slight  cost,  to  supply  the  food  for 
the  infant.  The  animal  can  then  be  dieted  so  as  to 
render  its  milk  suitable  for  the  child.  A goat  is,  how- 
ever, a very  destructive  animal.  The  following  analyses 
of  the  milk  are  given  by  various  writers : 

TABLE  XCI. 


Comparative  Analyses  by  Gorup-Besanez. 


Woman. 

Cow. 

Goat. 

Water 

88-9 

857 

86-3 

Solids 

ill 

I4‘3 

137 

Casein  ..... 

1 -3*0  f 

4-8 

3 '40 

Albumin  .... 

1 39  l 

°'57 

1 '3° 

Fat 

27 

4 "3° 

4-36 

Lactose 

4'4 

4 '03 

4'oo 

Salts 

1 

1 

0-14 

0-55 

0-62 

According  to  these  comparative  analyses  the  milk  of 
a goat  is  much  more  like  that  of  a cow  than  like  that 
of  a woman. 


The  Composition  of  Goat’s  Milk , as  given  by  different  Authors. 
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All  these  analyses  show  that  the  proportion  of  proteid 
is  equal  to  or  greater  than  the  proportion  present  in 
cow’s  milk.  The  relative  proportions  of  caseinogen  and 
albumin  are  also  much  the  same  as  I found  in  cow’s 
milk — viz.,  about  two  to  one.  Richter’s  view  that  the 
amount  of  uncoagulable  proteid  is  in  excess  is  not  con- 
firmed by  these  analyses.  The  percentage  of  sugar  is 
almost  identical  with  that  present  in  cow’s  milk.  The 
proportion  of  fat  is  on  the  whole  somewhat  greater  than 
that  of  average  cow’s  milk,  but  not  greater  than  that  of 
the  milk  from  many  cows  specially  fed  for  the  supply 
of  infant’s  milk. 


CHAPTER  XV. 


PROPRIETARY  FOODS. 

A large  number  of  so-called  “ Infant’s  Foods  ” are  on 
the  market,  but  only  reference  will  be  made  to  those 
most  commonly  used  in  this  country.  In  almost  every 
variety  there  is  a large  quantity  of  carbohydrates, 
usually  in  the  form  of  starch.  In  some  the  starch  is 
partially  changed  into  other  forms  of  carbohydrate, 
such  as  dextrin  and  maltose,  by  the  action  of  malt 
diastase  or  other  ferment.  Some  contain  a considerable 
amount  of  cane  sugar.  Many  of  the  foods  have  a basis 
of  condensed  milk. 

The  value  of  starch  as  a food  for  infants  has  been 
hotly  discussed  by  many  writers.  No  form  of  carbo- 
hydrate, except  lactose,  is  present  in  the  milk  of  woman 
or  any  other  mammal.  The  maternal  secretion  is  the 
natural  and  the  best  food  for  the  young  animal  during 
the  first  few  months  of  its  life.  Erimd  facie,  therefore, 
it  is  unlikely  that  starch  will  prove  a suitable  food  for 
young  infants.  But  that  it  is  not  essential  to  the 
infant  that  the  carbohydrate  it  receives  should  neces- 
sarily be  in  the  form  of  milk  sugar,  is  shown  by  the 
fact  that  in  artificial  feeding  this  carbohydrate  can  be 
replaced  by  cane  sugar  without  injury  to  the  child, 
Cane  sugar  is,  however,  a much  more  soluble  and 
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digestible  form  of  carbohydrate  than  starch ; the 
latter  has  to  undergo  conversion  in  the  alimentary 
canal  into  soluble  forms  of  carbohydrate,  such  as 
dextrin,  maltose,  and  dextrose.  The  digestibility  of 
starch  comes,  therefore,  to  depend  upon  the  power 
possessed  by  the  infant  of  converting  it  into  the 
soluble  forms.  This  power  depends  on  the  secretion 
and  activity  of  the  amylolytic  ferments  in  the  salivary 
glands  and  pancreas.  According  to  Charles  Reichert 
and  Professor  Flint,  jun.,  another  ferment,  capable 
of  inverting  starch,  is  secreted  by  the  epithelial  cells 
lining  the  buccal  surface  and  the  intestinal  tract. 
Heat  and  moisture  alone  will  create  a small  amount 
of  inversion. 

Salivary  secretion  is  very  scanty  in  young  infants 
and  is  rarely  appreciable  before  the  age  of  two  or  three- 
months.  Nevertheless,  the  secretion  has  a distinct 
diastasic  effect  during  the  first  month  of  life  and 
increases  in  potency  with  each  succeeding  month. 
Jacobi  found  that  infusions  of  the  parotid  after 
death  exercised  a similar  action.  Zweifel  found  that 
an  infusion  of  the  parotid  from  an  infant,  seven  days 
old,  exerted  a distinct  diastasic  action  in  four  minutes : 
an  infusion  of  the  parotid  of  an  eighteen-day  old 
infant,  who  had  died  of  gastro-enteritis,  gave  a like 
result  at  the  end  of  three-quarters  of  an  hour.  Other 
observers  have  obtained  similar  results,  and  it  may 
be  accepted  as  an  established  fact  that  the  salivary 
secretion  of  even  the  youngest  infant  possesses  a slight 
amount  of  diastasic  power. 

The  activity  of  the  salivary  ferment  is  not  confined 
to  the  short  period  of  time  that  the  food  remains  in  the 
mouth,  but  continues  in  the  stomach  until  it  is  stopped 
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by  the  secretion  of  hydrochloric  acid.  The  process 
may  continue  in  the  stomach  for  half  an  hour  or 
even  longer.  According  to  Hayem  the  gastric  glands 
of  the  new-born  infant  do  not  secrete  any  hydrochloric 
acid,  although  the  parietal  cells  are  present.  Even 
when  it  is  secreted  the  amount  is  small  and  is  probably 
neutralised  rapidly.  The  action  of  the  salivary  ferment 
on  starch  depends  largely  on  the  variety  of  starch  in- 
gested. Solera  found  that  potato  starch  was  changed 
most  rapidly;  then  wheat,  Indian  corn,  and  rice  starch, 
in  order  of  rapidity.  Malay  found  that  potato  paste 
was  changed  the  most  rapidly,  then  oat,  barley,  and 
wheat  starch  in  the  order  given.  The  latter  observer 
also  found  that  boiled  starch  was  mnch  more  quickly 
changed  than  unboiled.  Heubner  experimented  on 
infants,  the  youngest  aged  seven  weeks.  Known 
quantities  of  starch  were  given  and  the  amount  of 
unchanged  starch  present  in  the  feces  was  estimated 
by  Carstens.  In  all  cases  considerable  quantities  were 
absorbed.  This  partial  conversion  took  place  to  a 
greater  extent  in  some  infants  than  in  others. 

The  pancreatic  secretion  exerts  a much  more  power- 
ful amylolytic  action  than  the  salivary.  According  to 
Korownin  of  St.  Petersburg,  it  is  not  until  the  end  of 
the  third  month  of  life  that  this  secretion  has  any 
appreciable  action  on  starch.  Jacobi  asserts  that  the 
diastasic  power  of  the  pancreas  begins  with  the  fourth 
week  only,  and  remains  very  feeble  up  to  the  end 
of  the  first  year.  He  found  that  infusions  of  the 
pancreas  of  infants  who  had  lived  three  weeks  produced 
no  change  in  starch.  It  may  be  granted,  therefore, 
that  the  pancreatic  secretion  possesses  a feeble  amylo- 
lytic power  by  about  the  third  or  fourth  month  of 
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life.  But  the  presence  of  a function  does  not  neces- 
sarily imply  that  it  ought  to  be  used,  and  certainly, 
during  the  period  of  development,  it  will  become  im- 
paired if  it  is  taxed  to  any  great  extent.  Jacobi, 
with  his  wide  and  long  experience,  is  strongly  in 
favour  of  the  administration  of  starchy  fluids  to  the 
youngest  infants.  He  recommends  that  the  milk 
should  be  diluted  with  four  or  five  times  its  bulk  of 
barley  or  oatmeal  water  and  has  got  excellent  results 
by  such  means.  With  all  respect  to  such  a great 
authority  I cannot  help  thinking  that  the  success  of 
his  method  of  feeding  is  due,  not  to  the  addition  of 
starch,  but  to  the  dilution  with  fluid.  It  has  been 
shown  that  the  percentage  of  caseinogen  in  cow’s 
milk  is  four  or  five  times  greater  than  in  human 
milk.  It  has  been  shown  that  the  reason  infants 
cannot  digest  cow’s  milk  is  on  account  of  the  high 
percentage  of  casein.  Diluting  milk  with  four  or 
five  times  its  bulk  of  water  will  reduce  the  per- 
centage of  casein  to  a digestible  minimum.  If 
carbohydrate  is  wanted  it  is  better  to  add  it  in  an 
easily  soluble  and  assimilable  form  during  the  early 
months  of  life,  namely,  in  the  form  of  cane  sugar. 

In  weak  solution  my  experience  has  showrn  that 
barley  water  is,  as  a rule,  non-in jurious  to  even  the 
youngest  infants.  This  is  not  invariably  the  case. 
Some  infants,  even  up  to  the  age  of  six  or  seven 
months,  will  not  digest  milk  diluted  with  barley  water, 
but  will  thrive  when  this  is  replaced  by  plain  water. 

Undigested  starch  is  liable  to  fermentation  and 
formation  of  irritant  products  which  may  interfere  with 
digestion  and  absorption,  by  the  production  of  catarrh 
of  the  intestinal  mucous  membrane. 
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The  presence  of  an  excess  of  starch  in  the  food 
may  interfere  with  nutrition.  One  of  the  essential 
factors  in  the  maintenance  of  perfect  nutrition  is 
the  rapid  destruction  and  removal  of  waste . products ; 
this  is  brought  about  by  oxidation  and,  seeing  that 
sugar,  formed  in  the  digestion  of  starch,  has  a greater 
affinity  than  proteid  matter  for  oxygen,  an  excess  of 
sugar  will  appropriate  the  oxygen  which  would  other- 
wise be  used  in  the  oxidation  of  waste  products. 

Starchy  foods  are  not  good  culture  media  for  proteo- 
lytic bacteria  and  have  consequently  a certain  aseptic 
influence.  In  certain  pathological  conditions,  such  as 
acute  gastro-enteritis,  thin  gruel  sometimes  replaces 
milk  with  advantage.  For  such  use  rice  flour  or  arrow- 
root  is  the  best,  in  the  proportion  of  one  to  two 
tablespoonfuls  to  a pint  of  water.  The  meal  must  be 
rubbed  up  with  cold  water  into  a paste  and  boiling 
water  poured  on  while  stirring;  it  should  then  be 
boiled  for  half  an  hour. 

Barley  or  oatmeal  water  should,  as  a rule,  be  added 
to  the  diet  at  the  age  of  six  months,  and  the  strength 
of  the  solution  gradually  increased  up  to  the  end  of 
the  first  year.  Cornflour  may  then  be  given,  also 
crackers,  biscuits,  and  stale  bread.  When  the  child 
is  old  enough  to  run  about  it  can  digest,  and  requires, 
considerable  quantities  of  starchy  foods.  The  carbo- 
hydrates are  the  great  source  of  muscular  energy, 
supplying  the  fuel  for  the  activity  of  the  engine. 
Care,  however,  must  be  taken  that  the  child  gets 
sufficient  nitrogenous  food,  or  it  becomes  fat,  flabby, 
pot-bellied,  and  lethargic.  Many  children  of  the 
lower  classes  in  large  towns,  especially  in  the  south 
of  England,  suffer  in  this  respect.  The  baker’s  bread. 
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their  main  article  of  diet,  is  often  made  from  flour 
mixed  with  considerable  quantities  of  potatoes,  and  is 
not  as  rich  in  bone  and  muscle  formino-  constituents  as 

O 

the  home-made  bread  eaten  in  the  north  of  England. 

In  the  patent  foods  starch  is  usually  the  pre- 
dominant form  of  carbohydrate  present : in  some  it  is 
converted  by  the  mode  of  preparation  into  maltose  and 
dextrins.  The  value  of  such  a food  depends  primarily 
on  the  age  of’the  child,  and  secondarily  on  the  amount 
of  unconverted  and  converted  starch  present. 

Many  objections  can  be  urged  against  the  use  of 
proprietary  foods  for  infants.  They  are  quite  un- 
necessary, for.  as  has  been  shown  above,  a child  can 
be  successfully  brought  up  on  cow’s  milk  suitably 
diluted  and  prepared.  The  amylolytic  functions  are 
not  sufficiently  developed  for  the  digestion  of  those 
containing  starch.  The  excess  of  carbohydrates,  in 
those  foods  containing  altered  starch,  leads  to  fatness 
rather  than  to  health  and  strength.  They  vary  in 
composition  from  year  to  year.  On  account  of  their 
greater  production  the  original  qualities  may  not  be 
maintained,  cheaper  methods  and  materials  being 
employed.  They  take  the  place  of  more  valuable 
food.  It  cannot  be  too  strongly  impressed  on 
mothers  ^ that  a bulky  food  is  not  necessarily  a 
nutritious  one.  It  must  also  be  remembered  that  the 
composition  of  a proprietary  food,  as  described  on  the 
tin,  is  by  no  means  the  same  as  that  of  the  diluted 
mixture  given  to  the  child. 

I am  , strongly  of  the  opinion  that  the  mortality 
among  infants  would  be  enormously  diminished  if  it 
were  possible  to  abolish  all  these  preparations  or  to 
render  it  illegal  for  a mother  to  give  them  to  her 
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infant,  if  under  one  year  of  age,  except  on  medical 
advice.  The  latter  proposal  would,  however,  not  he 
nearly  so  efficacious  as  the  former,  for  it  is  by  no  means 
uncommon  for  medical  men  to  recommend  these  foods 
for  very  young-  infants,  without  having  the  least  regard 
to  the  age  of  the  child,  the  composition  of  the  food,  the 
amount  to  be  given,  or  the  physiological  requirements 
of  the  patient.  Needless  to  say  some  infants  are  met 
with  who  appear  to  digest  such  foods  with  impunity 
and  even  with  advantage,  but  they  are  rare  exceptions, 
and  the  fine,  fat,  blooming  children  of  the  manufac- 
turers’ advertisements  only  exist  in  the  imagination,  or, 
when  seen  in  the  flesh,  are  simply  fat  and  rachitic. 
That  the  disadvantages  are  not  greater  and  more  appa- 
rent, is  merely  due  to  the  fact  that  the  maker  usually 
recommends  his  food  to  be  given  mixed  with  cow’s  milk. 

Sugar,  in  the  form  of  cane  sugar,  is  often  added  to 
proprietary  foods  on  account  of  its  preservative  proper- 
ties. This  is  especially  the  case  in  condensed  milks, 
already  referred  to.  It  is  supposed  to  undergo  lactic 
acid  fermentation  less  readily  than  milk  sugar  and  it  is 
cheaper  and  purer.  It  readily  undergoes  alcoholic 
fermentation. 

Cane  sugar  cannot  be  utilised  as  such  in  the  body,  it 
requires  conversion  in  the  alimentary  canal.  The 
change  takes  place  chiefly  in  the  small  intestine,  it 
being  converted  into  dextrose,  in  which  form  it  is  ab- 
sorbed. By  subcutaneous  injection  into  rabbits  Claude 
Bernard  has  shown  that  lactose  can  be  utilised  as  such.* 
He  injected  seven  grains,  dissolved  in  an  ounce  of 

* F.  Yoit  has  recently  found  that  both  lactose  and  cane  sugar 
appear  in  the  urine  after  subcutaneous  injection  of  a ten  per  cent, 
solution. 
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water,  and  found  that  no  sugar  appeared  in  the  urine. 
Using  cane  sugar  in  a similar  experiment  he  found  that 
it  was  eliminated  in  the  urine.  Outside  the  body 
solutions  of  cane  sugar,  of  the  same  strength  as  usually 
given  to  infants,  readily  undergo  fermentation.  From 
this  it  may  be  argued  that  cane  sugar  is  injurious  on 
account  of  its  rapid  fermentative  changes ; or  that  it 
is  a valuable  method  of  giving  carbohydrate,  as  it  so 
rapidly  undergoes  inversion.  Practical  experience  shows 
that  it  is  of  very  great  value  as  a food  for  both  infants 
and  adults. 

TABLE  XCIII. 

Classification  of  Proprietary  Foods. 

Group  i.  Foods  prepared  from  cow’s  milk  : 

a.  Condensed  milk,  without  added  sugar. 

b.  Condensed  milk,  with  added  sugar. 

c.  Peptonised  milk. 

Group  2.  Prepared  from  cow’s  milk  and  modified  cereals  ; the 
starch  unchanged  or  partially  converted  into 
dextrin,  &c. 

a.  Containing  much  unchanged  starch — e.y.,Nestl6’s, 

Anglo-Swiss,  &c. 

b.  The  starch  largely  converted  into  soluble  carbo- 

hydrates, such  as  maltose  and  dextrins — e.y., 
Allen  and  Ilanburys. 

c.  Milk  foods  in  which  the  milk  has  been  partially 

peptonised  or  contains  ferments  which  act  on 
the  addition  of  warm  milk,  and  containing 
partially  or  entirely  converted  or  unconverted 
starch — e.g.,  Benger’s  (prepared  with  milk), 
Carnrick’s,  Horlick’s  malted  milk. 

Group  3.  Prepared  from  modified  cereals  only. 

a.  The  starch  unchanged — e.y.,  Robinson's  pre- 

pared barley,  Frame  food,  Ridge's  food,  and 
Neave’s  food. 

b.  The  starch  partially  changed  by  the  action  of 

malt  diastase — e.y.,  Savory  and  Moore’s  Food. 

c.  The  starch  completely  changed— e.y.,  Mellin’s 

food,  Horlick’s  food. 


TABLE  XCIV. 

The  Composition  of  Various  Proprietary  Foods. 


PROPRIETARY  FOODS 


269 


efl 

a 


CO 

<D 

O 

P . 

S$J3 

co  n 

=1 

to  O 


O 

ci 

Cl 


CO 

P 

o 

a 

a 

P 

X> 


o fc'-g  « 

*3  a 2 

d ^ o 0 

~ f-T  O CD  ^ 
t-i  ci 

d bo  3 rO  CO 

be  p Q*P  #rH 

? M-u  O D 

m CD  CO  CO  -M 

<d  p*  2 2 

§ 2 

OdJxfH 


00 

hC 

£ « 
Sjoj 

g § 
« 0 
P rP 
oS  o 
o D 

§ 


<D 

0 

0 

a 

P 

c2 

o 

& 

Cw 

rP  be 
O P 
a co 


rO 

rS  <D 
O +3 
W C$ 
O s-t 

rP 


a 


JZ  *- 
•V  o3 
be 

.§8. 
s s 

a ho 


cT 

g 0 . 

a 'p  0 

ro 

CO 

0 0 « 

l-t 

0 

VO 

1 1 P 

Cl 

P*  vO  rj- 

c>. 

V-O 

5=  cW 

a* 

1 l ;_ 

1 

b 

boo  1 

O 

b 

b 

VO 

0 

. 

ro 

O 

0 

N M h fO 

ON 

0 

VO 

1 1 ^ 

VO 

r^. 

O ^ Cl  M 

VO 

CO 

CM 

<1 

1 1 

b 

HH 

ci  *1  hh  ro 

Cl 

b 

b 

ro 

•!  65 

VO  On  *- 

o\ 

►-< 

ro  On  vo  On 
O ro  Ov 

0 

ro 

ro 

CO 

•a  -p  os 

vO  Cl  ~ 

ON 

0 

CO 

CO 

rP  P 

o.j’n 

VO  Tf  Vt- 

b 

vO  vO  lonO 

ON 

W" 

vb 

00 

HH 

■sf 

P"  •'t-  p-vO 

ro 

VO 

rd 

O O 

vO 

vO 

OO'O  O N 

ro 

VO 

O 

O VO  t-. 

ON 

0° 

■tM  O >0 

ro 

I 

1 

ci 

vo 

vO 

On  O O vo 

VO 

vb 

1 

1 

U1 

vo 

ro 

Cl  ro  ro 

ro 

ro 

to 

»-  r^. 

ro 

10 

~ O ~ O 

O 

Tt* 

CO 

O Tf  ON 

vp 

Cl 

ON  r-^co  ro 

vp 

Tf 

ro 

►«  b b 

b 

rt  m vmr) 

b 

b 

b 

. 

Jh  _, 
0)  Tj 

0)  ro 

p- 

Q 

NO  O -t  ro 

VO 

ro 

ro 

£'3 

•^<2  0 ~ 

i'a'a  ^ 

CM 

ON 

O 

►— i 

CM  O yooo 
O ro  O VO 

op 

vO 

ON 

b 

O 

b 

a 

-* 

" — > — •* 

Cl  00  O 

ro 

O 

O roco  00 

VO 

Y}- 

0 

r>. 

-4-J 

O »H 

Cl 

O 

vo  Tj-vO  — ' 

ro 

ro 

C- 

On  *0 

On 

10 

VO  P*  VO  Cl 

00 

ON 

b 

F 

*— • 

k> 

• 

CO 

to 

* 

• 

T3 

O 

O 

Ch 

0 

0 

a 

at  flour 

baked 

nson’s 
atent  barle 

np 

0 

0 

c4H 

jn 

"o 

Tj 

O 

O 

ja 

C© 

c 0 

alia 

cp °?  § 2r 

bS-g'S 

~p 

0 

CO 

13 

p 3 

w 0 

co  *rf 

<D 

H 

O 

__j  O 

IS 

a 

J3Q 

O 

JO 

^p 

& 

0)  - O, 

5 0 

F « 

be 

T3 

• r*4 
« 

-t-3 

00 

<D 

£ 

TbS  w 0 

b g a cs  ® 5 

•<  ^ ■<  S ^ to 

*— * 
f-4 

O 

w 

r—H 

0 

s 

270 


THE  FEEDING  OF  INFANTS. 


Many  of  these  foods  have  been  analysed  by  Leeds  ; 
his  results  are  given  in  Table  XCIV.  (p.  269).  Under  the 
head  of  soluble  carbohydrates  are  included  maltose, 
cane  sugar,  milk  sugar  and  dextrins. 

It  is  noticeable  in  the  same  table  that  baked  flour 
differs  very  little  from  ordinary  wheat  flour,  only  a 
small  amount  of  the  starch  being  converted  into 
soluble  carbohydrates.  A preparation  from  flour, 
known  as  “ flour-ball  ” is  sometimes  highly  spoken  of. 
It  is  prepared  from  wheat  flour  tied  tightly  up  in  a 
pudding-cloth  and  boiled  for  several  hours.  Leeds 
analysed  flour  before  and  after  boiling  for  fifteen  hours 
a day  on  five  successive  days,  seventy-five  hours  in  all, 
and  found  no  appreciable  difference  in  the  percentage 
of  unconverted  starch  and  soluble  carbohydrates  before 
and  after  the  process.  The  fat,  however,  was  dissolved 
out. 

Frame  Food  Extract  is  widely  advertised  as  the 
extracted  nutritious  product  from  bran  of  wheat. 
According  to  the  Lancet  analysis  it  contains  much  ash, 
rich  in  phosphates ; much  dextrin  and  little  starch ; 
and  much  albuminoid. 


TABLE 

Composition  of  Frame 

Albuminoids 

„ { Phosphoric  acid 

Phosphates  - Potash 

„ l Iron,  &c.  . 
Carbohydrates 
Water 

The  jelly  is  a mixture  of 
and  may  be  used  as  jam. 


XCV. 

Food  (as.  advertised). 

. 22 -o  per  cent. 

• • .3-68  ) 

. 4‘22  r I0'5  „ 

• 2’77  1 

. 58-0  „ 

. 95  .. 

the  extract  and  cane  sugar, 
The  food  is  a mixture  of  a 
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cooked  starchy  food  and  the  extract.  These  prepara- 
tions are  suitable  for  infants  and  children  after  the 
ag-e  of  twelve  months,  but  not  before. 

Ridge’s  Food,  as  the  analysis  shows,  possesses  no 
advantages  over  any  other  starchy  food.  It  is  only 
suitable  after  the  first  nine  months  of  life,  and  is  of  no 
more  value  than  ordinary  cornflour,  barley  or  oatmeal. 
It  should  certainly  not  be  given  at  the  early  age  at 
which  so  many  infants  get  it. 

Neave’s  Food  is  similar  in  character  and  much  the 
same  in  composition. 

Nestle’s  Food  consists  of  condensed  skimmed  milk, 
wheat  flour,  which  is  said  to  be  baked,  sugar  and  salts. 
The  flour  is  converted  into  a dough,  baked,  pounded  up 
into  a powder,  mixed  with  condensed  milk  in  a definite 
proportion,  and  dried  by  a slow  heat  at  a moderate 
temperature.  It  is  claimed  that  the  starch  is  partly 
converted  into  dextrin  by  the  baking  and  the  gluten 
rendered  more  soluble.  Given  diluted  with  six  parts  of 
water  it  contains  less  than  two  per  cent,  of  proteid, 
between  six  and  seven  per  cent,  of  soluble  carbo- 
hydrates and  a similar  amount  of  starch,  and  a very 
small  proportion  of  fat,  less  than  one  per  cent.  Its 
defects,  therefore,  consist  in  the  large  amount  of 
unconverted  starch  and  the  small  amount  of  fat.  For 
an  infant  under  two  months  of  age  the  manufacturer 
directs  that  one  tablespoonful  should  be  boiled  for  a 
few  minutes  with  two  tablespoonfuls  of  water.  The 
composition  of  the  resulting  fluid  can  be  gathered  from 
the  above  analysis.  Properly  diluted  it  is  deficient  in 
both  fat  and  proteid,  so  no  infant  can  be  expected  to 
thrive  on  such  a food,  even  if  it  can  digest  and  utilise  the 
unconverted  starch. 


272  THE  FEEDING  OF  INFANTS. 

Other  farinaceous  foods  of  the  same  character,  having 
a basis  of  condensed  milk  and  being  prepared  in  a 
similar  manner,  are  the  Anglo-Swiss,  Franco-Swiss,  and 
the  American-Swiss.  In  chemical  composition  they 
closely  resemble  Nestle’s  Food,  and  the  same  objections 
to  their  use  hold  good.  Such  foods  have  a slight 
advantage  over  ordinary  flour  by  reason  of  the  amount 
of  soluble  carbohydrates  which  they  contain,  and  the 
presence  of  a small  amount  of  fat. 

Wells  and  Richardson  advertise  a lactated  food, 
which  is  not  a true  lactated  food,  inasmuch  as  it  is  not 
prepared  with  milk.  It  is  said  to  contain  fifteen  per 
cent,  of  malt  diastase,  obtained  from  the  finest  quality 
of  barley-malt  without  the  aid  of  heat,  and  that  this 
retains  its  full  diastasic  power.  Leeds,  however,  found 
no  such  diastasic  action  when  the  food  was  brought 
into  solution.  According  to  the  advertised  analysis  it 
contains  no  starch,  whereas  more  than  one-third  of  it  is 
starch.  The  advertised  analysis  and  the  results  obtained 


by  Leeds  are  worth  quoting  as  showing  how  little  reli 

ance  can  be  placed  on 

such  advertisements. 

TABLE  XCVI. 

Wells  and  Richardson's  Lactated  Food. 

Advertisement. 

Leeds. 

Water  . 

not  indicated 

776 

Fat  . . . . 

„ 

1-64 

Malto-diastase  . 

15-00 

not  found 

Cane  sugar . 

25-00 

29-64 

Soluble  carbohydrates 

39-00 

39-00 

Starch. 

not  indicated 

36-43 

Albuminoids 

16-25 

11-85 

Ash  . . . . 

1 98 

2’6x 

Even  the  advertised  analysis  shows  that  the  food  is 
unsuitable  for  infants,  on  account  of  the  deficiency  in 
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fat.  It  might  be  taken  by  older  children,  when  they 
can  digest  ordinary  farinaceous  food  without  injury. 

Mellin’s  Food  is  widely  advertised  and  largely  used. 
It  is  prepared  from  barley  and  wheat  flour  by  means  of 
diastase  and  contains  a large  amount  of  converted 
starch  in  the  form  of  dextrins,  maltose  and  dextrose. 
In  some  samples  the  starch  is  completely  absent.  It  is, 
therefore,  a food  consisting  of  soluble  carbohydrates  and 
is  indicated  if  there  is  any  need  for  giving  additional 
carbohydrates.  According  to  the  directions  on  the  label 
it  should  be  given  with  a considerable  quantity  of 
milk.  The  advertisers  publish  the  adjoined  analyses  of 
the  mixture,  prepared  according  to  their  recommenda- 
tion, and  comparative  analyses  of  human  milk  : 


TABLE  XCVII. 

1.  Analysis  of  a Mixture  of  Mellin’s  Food,  Water,  and  Cow’s  Milk, 
prepared  in  accordance  with  the  directions,  viz. — 

Mellin’s  Food,  x tablespoonful,  or  \ oz.  ; Water,  2 oz. ; Cow’s  Milk,  6 oz.  ; 
or  Mellin's  Food,  5'88;  Water,  23-53  ; Cow’s  Milk,  70 '59. 

Total,  100  "oo. 


Mellin’s  Food 
5-88 

(Fresenius’ 
Analysis ) 

Water 


{ ter  . 
V Salts  . 
23 ‘S3  Water 

{Water 
Sugar  . 
Butter. 
Casein. 
Salts  . 


/Water.  . 78 

Sugar.  . 4-27 

Nitrogenous  mat- 
o7 


•26 

23'53 
61-03 
2-68 
2 '54 
3’88 
•46 


Totals  . xoo'oo 


Water 

Sugar. 

Nitro- 

gen’us 

matter 

Butter 

Salts. 

78 

4-27 

} 

23 ’53 
61-03 

2-68 

*26 

3'88 

2 '54 

•46 

85 '34 

6 '95 

4 '45 

2 ’54 

72 

TABLE  XCVIII. 
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Leeds  has  also  published  analyses  : 


TABLE  XCIX. 


Mellin’s  Food. 

A mixture.** 

Soluble  carbohydrates 

. 68-i8 

4'1 1 

Proteids 

. . 10-07 

1 ‘89 

Fat  .... 

0'i8 

1 -86 

Cellulose,  gum,  &c.  . 

• 5 '45 

Salts  .... 

• 375 

o’43 

Total  solids 

. . S7-63 

8-29 

Water. 

• 12-37 

9171 

* Food,  3 parts 


milk,  47  parts  ; water,  50  parts. 


No  starch  was  found  in  the  sample  examined.  Even 
when  prepared  with  a large  quantity  of  milk,  as  re- 
commended in  the  advertisement,  it  is  much  deficient 
in  fat  and  contains  an  excess  of  proteid,  and  if  prepared 
with  a smaller  amount  of  milk  and  more  water,  so  as 
to  reduce  the  percentage  of  proteid,  it  becomes,  vide 
Leeds’  analysis,  deficient  in  both  fat  and  carbohydrate. 

It  is  a very  fattening  food  and  possesses  laxative 
properties,  in  some  cases  giving  rise  to  diarrhoea. 
If  an  artificial  food  is  thought  necessary  this  is  one 
of  the  best  kinds  to  give,  and  in  small  quantities  is 
often  beneficial  after  the  sixth  month  of  life.  Con- 
taining no  unchanged  starch  and  a large  amount  of 
soluble  carbohydrates,  it  is  digested  and  absorbed 
with  comparative  ease.  It  can  be  given  at  a much 
earlier  period  of  life  than  a food  containing  uncon- 
verted starch. 

Benger’s  Food,  according  to  the  advertisement, 
is  not  predigested ; it  consists  of  a highly  nitrogenous 
wheaten  meal,  cooked  and  impregnated  with  a suitable 
proportion  of  the  natural  digestive  principles  of  the 
pancreas.  These  principles,  on  mixing  with  warm 
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milk,  convert  the  carbohydrates  into  soluble  dextrins 
and  sugar ; also  partially  peptonise  the  casein,  so  that 
it  forms  small  flocculent  curds.  The  fat  is  unaffected. 
The  objections  to  its  use  are  that  the  mixtures  made 
from  it  are  deficient  in  fat  and  the  amount  of  pre- 
digestion of  the  starch  and  casein  cannot  be  accurately 
regulated.  In  the  mixtures  given  a considerable 
amount  of  the  starch  is  unconverted. 

Savory  and  Moore  advertise  a “ Best  Food  for 
Infants,”  in  which  the  proteids  are  not  predigested 
but  are  rendered  easy  of  digestion.  Malt  diastase  is 
present  and  converts  the  starch  into  dextrins  and 
maltose  at  the  time  of  mixing.  The  fat  and  phos- 
phates of  the  wheat  and  malt  are  retained,  and  there 
is  no  fermentable  sugar.  When  mixed  with  cow’s 
milk  it  is  supposed  to  prevent  the  troublesome  curd- 
ling which  takes  place  when  cow’s  milk  is  given  alone. 
This  food  contains  a considerable  quantity  of  starch, 
and  may  be  given  to  infants  who  have  been  taking 
Mellin’s  food,  before  passing  on  to  a pure  farinaceous 
food.  It  contains  no  appreciable  amount  of  fat. 

Carnrick’s  Food  is  advertised  as  a soluble  food 
prepared  from  milk  and  wheat.  The  milk  is  sterilised 
and  partly  digested  with  fresh  extract  of  pancreas. 
The  starch  of  the  wheat  is  converted  into  soluble 
starch  and  dextrins.  Milk  sugar  is  added  in  the 
required  proportion  to  make  the  total  carbohydrates 
equal  to  the  amount  present  in  human  milk.  As  a 
matter  of  fact  a great  part  of  the  starch  is  unchanged 
and  insoluble,  and  therefore  the  bulk  of  the  food  is 
insoluble.  The  proteids  are  deficient  and  the  amount 
of  fat  scarcely  appreciable. 

Horlick’s  Malted  Milk  is  supplied  as  a dry 


PROPRIETARY  POODS. 


277 


powder,  ready  for  use  on  the  addition  of  water.  It 
is  said  to  be  a combination  of  pure,  fresh  cow’s  milk, 
wheat  (rich  in  phosphates),  and  a specially  malted 
barley;  free  from  starch,  animal  pepsin,  and  vege- 
table fats.  The  milk  is  said  to  be  acted  on  by  diastase 
so  as  to  be  partially  predigested.  It  is  deficient  in  fat 
and  contains  dextrins. 


TABLE  C. 


Comparative  Analyses  of  Horlich’s  Malted  Milk. 


The  Company. 

The  Lancet. 

Human  milk : 
all  but  4°/0 
water  removed. 

1 Water 
Proteids  . 
Fat  . 
Sugar 
Dextrin  . 
Ash. 

per  cent. 

3‘27 
22  ‘26 
678 
46-63 
17-16 
3-90 

per  cent. 
2‘2I 
21-8; 

8-40 

} 6359  1 
0-95 

per  cent. 
4-00 
23-39 
23-39 
46-78 

CTOO 

2-44 

The  addition  of  ten  parts  of  water  to  one  of  the 
food  will  render  the  amount  of  proteid  and  carbo- 
hydrate much  the  same  as  in  human  milk,  but  the 
fluid  will  be  so  very  poor  in  fat  as  to  be  unsuitable 
for  infants.  It  may  be  used  under  the  same  con- 
ditions as  Mellin’s  food. 

Loefhmd’s  Cream  Emulsion  is  stated  to  be 
made  from  the  best  Bavarian  mountain  milk,  together 
with  malted  wheat  extract ; no  cream  is  removed  fi’om 
the  milk,  no  cane  sugar  is  added,  and  the  flour  is  so 
thoroughly  changed  by  diastase  that  only  the  soluble 
carbohydrates,  dextrins  and  maltose,  are  left.  The 
term  emulsion  is  not  fairly  applicable ; it  is  a thick 
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brown  paste,  with  a smell  and  taste  of  maltose,  and 
does  not  mix  uniformly  with  water. 


TABLE  Cl. 

Composition  of  Loeflund's  Cream  Emulsion. 


Leeds’  Analysis. 


Water  . 

Soluble  proteids  . 
Insoluble  proteids 
Fat 

Maltose  and  lactose 

Dextrin 

Ash 


24-32 
3 ’24 
4 99 
IS’32 
43  16 
6-27 
2'6o 


Composition,  as  stated  by  the 
makers. 

Milk  Fat  . . 6 -0-7-0  per  cent. 


uaroonyci  rates 


(dextrin  j 36-0% 
N ‘substances } ? ° Per  cent' 


The  usual  method  of  analysis  gave  7-4  per  cent, 
fat.  Leeds  obtained  the  higher  figure  by  diluting 
the  emulsion,  precipitating  the  proteids  and  fat,  and 
estimating  from  the  precipitate. 

Allen  and  Hanburys  advertise  three  different 
preparations  as  suitable  for  an  infant  from  birth 
onwards.  The  following  statements  are  taken  from 
their  advertisements : 

No  1.  The  “First  Food”  is  for  use  from  birth  up 
to  the  age  of  three  months.  It  is  a dry  powder  made 
from  cow’s  milk  from  which  the  excess  of  casein  has 
been  removed  and  the  deficiency  in  fat,  albumin,  and 
milk  sugar  corrected.  It  is  said  to  be  sterile  and  to 
require  merely  the  addition  of  hot  water  for  use. 

No.  2.  The  “Second  Food”  is  for  use  from  the 
age  of  three  to  six  months,  and  is  prepared  by 
adding  to  the  first  food  maltose,  soluble  phosphates 
and  albuminoids  derived  from  whole  meal.  It  is  said 
to  contain  no  unconverted  starch.  The  starch  is 
converted  into  maltose  and  dextrin.  Like  the  first  it 
is  sold  in  the  form  of  powder  and  only  requires  the 
addition  of  hot  water. 
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No.  3.  “Malted  Infant’s  Food”  is  for  use  after 
the  age  of  six  months.  Its  basis  is  fine  wheaten 
flour  which  is  heated  and  subjected  to  the  action  of 
malt  extract,  so  as  to  partially  digest  the  starch,  and 
then  dried  at  a gentle  heat.  It  should  be  prepared 
with  fresh  milk,  diluted  if  necessary. 

Numerous  other  foods,  of  similar  nature  to  one  or 
other  of  the  above,  are  obtainable  ; and  were  the  value 
of  these  foods  great  in  proportion  to  their  number, 
it  would  warrant  more  time  being  spent  over  their 
composition  and  the  consideration  of  their  numerous 
virtues,  in  the  eyes  of  the  manufacturers.  In  my 
experience,  derived  from  a large  out-patient  depart- 
ment at  one  of  the  hospitals  for  children,  it  is  rarely 
necessary  to  recommend  the  addition  of  any  one  of 
these  foods  to  the  diet  of  the  child.  The  amount  of 
harm  and  the  mortality  due  to  their  use  far  outweighs 
the  advantages  derived  from  them  in  a few  cases.  In 
uearly  every  child  who  is  being  fed  on  one  of  these 
foods,  the  food  is  taking  the  place  of  the  far  more 
suitable  and  appropriate  milk.  Few  mothers  grasp 
the  fact  that  a bulky  food,  which  fills  the  stomach  of 
the  child,  is  not  necessarily  a nutritious  one.  In  many 
cases  the  food  is  given  because  the  child  is  constantly 
crying  and,  as  its  cries  are  almost  invariably  due  to 
indigestion  and  not  to  hunger,  it  is  only  too  probable 
that  the  results  of  the  additional  food  will  be  further 
indigestion  and  gastro-intestinal  trouble.  In  a few 
cases  food,  such  as  Mellin’s,  Horlick’s,  Allen  and 
Hanburys’,  Savory  and  Moore’s,  or  Benger’s  may  be 
given  with  advantage.  In  the  early  months  of  life  a 
food  consisting  mainly  of  converted  starch  can  be 
taken  in  small  quantities,  unless  it  sets  up  diarrhoea, 
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but  I have  not  found  that  it  has  any  special  advan- 
tage over  cane  sugar.  If  it  be  desired  to  gradually 
accustom  the  child  to  the  digestion  of  starch,  there  is 
no  harm  in  beginning  witli  a dextrinised  food  and 
gradually  passing  on  to  a partially  dextrinised  food,  and 
finally  to  a pure  farinaceous  one.  A simpler  and  more 
rational  method  is  to  give  the  child  barley,  oatmeal  or 
rice  water  in  small  quantities  and  to  gradually  increase 
the  amount  of  the  starch  by  increasing  the  thickness  of 
the  preparation. 

It  may  be  laid  down  as  an  axiom  that  no  proprietary 
food  is  necessary  for  the  bringing  up  of  infants  by 
hand  as  long  as  good  cow’s  milk,  cream  and  sugar  are 
available.  A large  number  of  the  cases  of  intestinal 
disorders  in  infants  are  due  to  these  foods ; if  one  does 
not  agree  another  is  given,  until  at  last  the  mother 
loses  heart  and  takes  medical  advice  instead  of  rely- 
ing on  that  of  her  numerous  friends  and  her  nurse. 
One  unfortunate  infant  came  under  my  care  at  the  age 
of  three  months  for  wasting  and  intestinal  trouble  due 
to  experimental  feeding.  It  had  taken  no  less  than 
fourteen  different  proprietary  foods  during  its  short 
existence.  The  wonder  was,  not  that  it  did  not  get 
fat,  but  that  it  had  survived. 


CHAPTER  XVI. 


THE  DIET  AFTER,  WEANING  AND 
IN  EARLY  CHILDHOOD. 

Weaning  should  be  commenced  at  the  end  of  the  ninth 
month  and  completed  in  the  course  of  another  month. 
For  various  reasons  it  may  be  delayed,  but  under  no 
conditions  should  a child  be  kept  at  the  breast  after  the 
twelfth  month.  The  period  between  the  commencement 
of  weaning  and  the  end  of  the  twelfth  month  may  be 
spoken  of  as  the  transitional  period.  During  this  time 
the  diet  of  the  infant  is  first  changed  gradually  from 
breast  milk  to  modified  cow’s  milk  and  after  this 
change  is  successfully  accomplished  additional  carbo- 
hydrate food  may  be  given.  It  is  not  necessary  to  give 
the  infant  additional  food  at  this  age  and  many 
children  will  progress  better  on  a simple  milk  diet. 

The  following  mixtures  may  be  recommended  for  use 
during  the  transitional  period  : 

TABLE  Oil. 

A Mixture  for  use  during  the  Tenth  Month. 

Cream  . . 1-2  tablespoonfuls 

Milk  . . .5-4 

Barley  water  . 6 „ 

Sugar  . . 1 lump 

The  method  of  weaning  is  detailed  in  Chapter  VIII. 
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When  the  child  is  quite  weaned  it  should  be  taking 
seven  feeds  of  the  above  mixture,  with  intervals  of 
three  hours  between  each  feed. 

TABLE  CHI. 

A Mixture  for  use  during  the  Eleventh  Month. 

Cream  . . 1-2  tablespoonfuls 

Milk  . . . 7-6  „ 

Barley  water  . 6 „ 

Sugar  . . 1 lump 

This  mixture  amounts  to  a total  of  seven  ounces  and 
may  be  given  six  times  a day,  with  intervals  of  three 
and  a half  hours  between  each  feed. 

TABLE  CIV. 

A Mixture  for  use  during  the  Twelfth  Month. 

Cream  . . 1-2  tablespoonfuls 

Milk  . . . 9-8  „ 

Barley  water  . 6 „ 

Sugar  . . 1 lump 

This  mixture  amounts  to  a total  of  eight  ounces  and 
may  be  given  five  times  a day,  with  intervals  of  four 
hours  between  each  feed. 

It  is  advisable  to  increase  the  amount  of  milk  gradu- 
ally, as  the  child  gets  older,  and  to  go  back  to  the 
weaker  mixture  if  the  stools  indicate  that  the  richer 
food  is  not  properly  digested.  A diet  sheet  for  the 
transitional  period  may  be  drawn  up  thus  : 
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TABLE  CV. 

Time  Table  for  Feeding  during  the  Transitional  Period. 


Age  in  Months. 

5-IO. 

io-ij. 

1 1— 12. 

Intervals  between  feeds 

3 hours 

3i  hours 

4 hours 

Number  of  feeds  in  24  hours  . 

7 „ 

6 „ 

S » 

Amount  of  each  feed  . 

6 oz. 

7 oz. 

8 oz. 

Total  amount  in  24  hours 

42  »> 

4°  .. 

[ 

t.O  A.M. 

5.O  A.M. 

5.0  A.M. 

8.0  „ 

8.30  „ 

9-0  .. 

II. 0 „ 

12.0  P.M. 

1.0  P.M. 

Feeding  times  . 

2.0  P.M. 

3-30  „ 

5-°  » 

5-0  „ 

7-o  „ 

9-o 

8.9 

10.30  „ 

— 

\ 

II. 0 „ 

It  will  be  seen  from  the  above  tables  that  the  amount 
of  food  taken  in  the  twenty-four  hours  remains  almost 
the  same  but  the  proportion  of  solid  constituents  in  it 
is  considerably  increased.  Some  children  require  more, 
some  cannot  take  as  much. 

After  a child  has  been  got  on  to  a mixture  of  milk, 
cream  and  barley  water,  there  is  not  the  least  objection 
to  adding  a small  quantity  of  one  of  the  malted  foods, 
such  as  Mellin’s  or  Horlick’s,  especially  if  it  is  at  all 
constipated.  Half  a teaspoonful  in  the  bottle,  three 
times  a day,  is  quite  sufficient  to  begin  with  at  this  age. 
If  there  is  a prejudice  in  favour  of  patent  foods  the 
amount  given  may  be  slowly  increased  and  the  food 
may  then  be  changed  to  a partially  malted  food  con- 
taining a fair  proportion  of  starch  ( vide  p.  269). 

If  there  is  no  special  fancy  or  reason  for  giving  such 
foods,  the  barley  water,  or  oatmeal  water  if  the  child 
is  constipated,  may  be  slowly  thickened  in  consistency 
and  the  child  thus  taught  to  digest  increasing  quantities 
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of  starch.  Should  it  be  necessary  to  give  the  food  in  a 
more  digestible  form  the  mixture  may  be  mixed  in  the 
required  proportions,  a half-teaspoonful  of  Benger’s 
Liquor  Pancreaticus  added,  and  the  whole  allowed  to 
stand  in  warm  water  for  half  an  hour.  A considerable 
quantity  of  the  starch  and  the  proteids  of  the  milk  will 
be  thus  predigested. 

In  the  above  tables  the  mixtures  chosen  are  such  as 
can  be  prepared  under  any  circumstances  without  any 
special  apparatus  or  milk  supply.  It  is  considerably 
simpler  to  make  use  of  the  cream  milk  recommended 
on  page  141,  or  Gartner’s  “ Fettmilch.”  If  either  of 
these  is  employed  it  is  only  necessary  to  increase  the 
amount  for  each  feed  up  to  from  six  to  eight  ounces, 
according  to  the  hunger  and  the  digestive  capacity  of 
the  child.  Or  mixtures  prepared  according  to  the 
recommendations  of  Botch  (p.  1 52)  maybe  used.  None 
of  these,  however,  contain  any  starch,  and  as  it  is 
advisable  to  begin  teaching  the  child  to  digest  gradu- 
ally increasing  quantities  of  starch,  it  is  necessary  to 
add  to  them  some  farinaceous  food.  To  begin  with,  a 
teaspoonful  of  barley  jelly  or  oatmeal  jelly  may  be 
added  to  every  other  meal,  and,  if  well  digested,  the 
amount  may  be  slowly  increased  up  to  a tablespoonful. 
Or  a teaspoonful  of  cornflour,  ground  rice  or  arrowroot 
may  be  given  ; it  should  be  made  into  a thin  paste  with 
cold  water  and  then  added  to  the  hot  milk,  while  stir- 
ring, and  the  whole  well  boiled.  Some  of  the  farin- 
aceous proprietary  foods  are  permissible  at  this  period, 
but  enough  has  been  said  to  show  that  there  is  no 
necessity  for  their  use.  Eiloart’s  mixture  may  be  given 
if  a malted  food  is  preferred ; it  can  be  prepared  at 
home  (vide  p.  344)  and  the  amount  of  conversion  of  the 
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starch  gradually  diminished  by  lessening  the  duration 
of  the  exposure  to  heat. 

Other  foods  which  may  be  given  with  advantage 
during  this  period,  and  iu  the  case  of  hand-fed  infants  at 
even  an  earlier  age,  are  yolk  of  egg  and  raw  meat  juice. 
It  has  been  previously  pointed  out  that  the  necessity 
of  boiling  milk  for  the  use  of  infants  renders  it  to  a 
certain  extent  deficient  in  anti-scorbutic  power. 
Children  brought  up  on  suitable  milk  mixtures  may  on 
rare  occasions  show  traces  of  scurvy.  More  commonly 
they  are  amende  and  sometimes  rachitic.  To  remedy 
and  guard  against  these  affections  it  is  advisable  to 
administer  the  yolk  of  one  fresh  egg  daily,  divided  into 
two  halves  and  mixed  up  with  the  milk  mixture ; it 
can  be  given  raw  or  lightly  boiled  and  very  rarely 
disagrees.  Or  the  yolk  of  an  egg  and  raw  meat  juice 
may  be  given  on  alternate  days.  The  advantage  of 
the  egg  over  the  meat  juice  is  that  it  is  sterile  at  the 
time  the  egg  is  broken.  Meat  juice  is  not  sterile  at 
the  time  it  is  prepared  and  very  quickly  goes  bad, 
especially  in  hot  weather  when  it  is  not  fit  for  use  at 
the  end  of  a couple  of  hours,  unless  it  has  been  kept  in 
a closed  bottle  surrounded  by  ice  in  a refrigerator.  If 
heated  to  destroy  the  micro-organisms,  which  it  con- 
tains, its  digestibility  and  nutritive  value  are  consider- 
ably diminished  by  the  coagulation  of  the  albumin. 
There  is  also  a slight  risk  of  the  child  acquiring  a 
tapeworm  from  its  use  but  this  risk  is  a very  small 
one  in  this  country. 

Various  other  foods  may  be  given  at  this  age  if  for 
any  reason,  such  as  an  attack  of  acute  gastro- enteritis 
or  profuse  vomiting,  it  is  deemed  advisable  to  discon- 
tinue milk  for  a time.  Arrowroot,  barley,  oatmeal  or 
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rice  water  may  be  given,  if  a pure  carbohydrate  fluid  is 
indicated.  Egg-albumin  water,  if  proteid  food  is 
thought  more  suitable.  The  preparation  of  the  foods 
mentioned  is  described  subsequently. 

Egg-albumin  and  barley  water,  egg-milk,  custard 
made  with  egg  and  milk,  rice  milk  and  whey  are  all 
available  during  this  period. 

Diet  from  12  18  Months  of  Age. — It  is  not 
absolutely  essential  to  add  to  the  diet  at  this  period. 
If  the  child  is  thriving  on  a simple  milk  diet  and  is 
satisfied  and  contented  it  may  continue  on  this  alone 
until  eighteen  months  of  age.  Or  it  may  continue  on 
the  diet  of  the  transitional  period,  the  amount  of  milk 
and  the  proportion  of  farinaceous  food  being  a little 
increased.  Usually  the  mother,  even  if  the  child  is 
satisfied,  is  not  content  that  the  child  should  keep  to 
such  a limited  diet,  and  is  anxious  to  give  it  strange 
and  deleterious  compounds.  Few  infants  are  satisfied 
with  a purely  milk  diet  after  the  age  of  twelve  months, 
and  many  will  require  additional  food  before  that  age. 
The  milk  may  now  be  given  undiluted  or  merely  a 
little  diluted.  Various  other  articles  of  food  may  also 
be  given.  The  following  list  contains  a suitable 
diet : 

TABLE  CVI. 

Diet  from  the  Age  of  12-18  Months. 

First  meal  at  6.0  to  7.0  a.m.  : 

Six  ounces  of  boiled  milk,  hot  or  cold. 

A slice  of  stale  bread  or  a rusk  broken  up  and 
soaked  in  the  milk,  or  a slice  of  thin  bread 
with  dripping  or  butter. 

Second  meal  at  8. 30  to  9. 30  A.  M.  ; one  of  these  daily  : 

A small  basin  of  bread  and  milk. 

A little  fine  oatmeal  porridge  with  cream  or  milk. 
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A basin  of  thick  milk  gruel. 

A cup  of  thin  cocoa  made  with  milk  and  a little  thin 
bread  and  butter. 

Third  meal  at  1.0  P.M.  : 

First  course;  one  of  the  following  : 

Mashed  baked  old  potato  moistened  with  milk,  beef 
tea,  broth,  soup,  or  the  red  gravy  of  undercooked 
meat. 

Lightly  boiled  or  poached  yolk  of  egg  mixed  up 
with  stale  bread  crumbs  or  mashed  potato  and 
gravy. 

Stale  bread  crumbs  soaked  in  beef  tea,  soup  or 
broth. 

Second  course;  one  of  the  following  : 

A large  tablespoonful  of  custard,  tapioca,  cornflour, 
ground  rice  or  semolina  pudding,  blancmange, 
or  junket. 

Cold  boiled  water  or  milk  and  water  to  drink. 

Fourth  meal  at  5.0  P.M.  : 

The  same  as  the  first  meal,  or  thin  cocoa  and  bread 
and  butter. 

Fifth  meal  at  9.0  p.m.  : 

A large  cupful  of  milk  gruel  made  with  rice,  sago, 
tapioca  or  hominy.  Or  a rusk  or  sponge  finger 
soaked  in  milk. 


This  list  "by  no  means  exhausts  the  various  articles 
of  food  which  may  be  given  at  this  age,  and  it  is 
evident  that  the  child  can  have  a very  varied  and 
nutritious  diet  without  being  fed  on  foods  which  are 
likely  to  disagree  with  it.  Many  of  these  foods  and 
the  way  to  prepare  them  are  given  in  the  Appendix. 
All  the  preparations  of  arrowroot,  barley,  oatmeal, 
tapioca,  rice  and  similar  farinaceous  foods  are  available ; 
so  too  bread  jelly ; nitrogenous  foods,  such  as  the  soups, 
broths,  beef  teas,  meat  juice  and  meat  essence ; pre- 
parations of  egg  and  small  quantities  of  jellies.  If  the 
child  is  healthy  and  strong  it  may  have  a small  portion 
of  meat,  such  as  chicken  or  uncooked  meat,  for  its 
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mid-day  meal.  The  meat  should  be  well  pounded  up 
in  a mortar  or  the  fibrinous  parts  scraped  away,  by 
means  of  a meat  scraper  or  strong  fork,  and  discarded. 
It  is  not  necessary  to  give  meat  at  this  age,  but  it 
is  a good  plan  to  begin  giving  it  in  small  cpiantities 
towards  the  end  of  this  period. 

The  next  period  includes  the  time  from  the  eighteenth 
month  up  to  the  complete  eruption  of  the  milk  teeth, 
that  is,  to  the  end  of  two  or  two  and  a half  years  of 
age.  The  diet  should  consist  of  much  the  same  kinds 
of  food,  but  more  meat,  fish,  vegetables,  and  fruit  may 
be  given. 


TABLE  CVII. 

Diet  from  the  Age  of  18-30  Months. 

First  meal  at  6.30  to  7.30  a.m.  : 

A large  cupful  of  milk  with  rusk,  stale  bread  or  milk 
biscuit  broken  up  and  soaked  in  it,  or  some  bread  and 
butter. 

Second  meal  at  8.30  to  9.30  A.M.,  one  of  the  following  : 

A basin  of  bread  and  milk. 

Oatmeal  porridge  with  milk,  cream,  or  golden  syrup. 

A basin  of  hominy  grits  and  milk. 

Boiled  milk  or  cocoa  with  bread  and  butter. 

Boiled  milk,  a lightly  boiled  egg  and  bread  and  butter. 

Third  meal  at  1.0  P.M. : 

First  course ; one  of  the  following  : 

Mutton,  undercooked  beef,  chicken,  turkey,  or  fish,  minced 
finely  ; pounded  up  for  the  younger  children  in  a mortar 
into  a paste.  One  tablespoonful  of  one  of  these  mixed 
with  mashed  old  potato  or  stale  bread  crumb  and  gravy. 
Lightly  boiled  or  poached  egg  with  mashed  potato  or  stale 
bread  crumb  and  gravy. 

A large  cupful  of  broth,  soup,  or  beef  tea,  with  mashed  potato 
or  stale  bread  crumb. 

Second  course,  one  of  the  following  : 

Custard  or  plain  milk  pudding;  blancmange;  cornflour  or 
ground  rice  mould  ; plain  sweetened  jellies. 
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Fourth  meal  at  5.0  P.M. : 

A large  cupful  of  milk,  with  bread  and  butter,  rusks,  milk 
biscuits,  or  sponge  fingers. 

A cup  of  thin  cocoa,  made  with  milk,  and  bread  and  butter. 

A small  basin  of  milk  gruel  or  bread  and  milk. 

Fifth  meal  at  9.0  P.M.,  if  the  child  wakes  for  it : 

A cup  of  boiled  milk,  and  a biscuit  or  piece  of  bread  soaked 
in  it ; or  a cupful  of  milk  gruel. 

Vegetables,  such  as  spinach,  broccoli,  cabbage,  cauli- 
flower or  turnip-tops  may  be  given  at  dinner,  in 
addition  to  potatoes,  but  it  is  advisable  that  they 
should  be  first  passed  through  a sieve,  and  in  the  case 
of  the  younger  children  through  a hair  sieve.  Well 
mashed  and  well  cooked  turnips  and  carrots  may  also  be 
given.  The  latter  vegetable  and  potatoes  may  be  given 
in  the  form  of  carrot  and  potato  soup ; they  should 
he  passed  through  a hair  sieve  and  thoroughly  cooked. 

For  drinking,  pure  filtered  water  may  be  allowed. 
The  only  reliable  kinds  of  filter  are  the  Berkfeldt  and 
the  Pasteur-Chamberland  ; if  neither  of  these  is  used, 
the  water  should  be  both  boiled  and  filtered.  It  is  a 
good  plan  to  teach  the  child  to  drink  only  at  meal- 
times, but  in  hot  weather  a small  quantity  of  water, 
barley  water  or  milk  aud  water  may  be  given  between 
meals  to  relieve  thirst.  The  water  should  not  be  iced, 
as  it  is  then  liable  to  set  up  gastritis.  No  tea,  coffee, 
beer,  ale,  stout,  wine  or  other  alcoholic  stimulant  is 
permissible.  It  is  not  uncommon  to  find  mothers 
giving  ale  and  stout  to  infants  at  a very  early  age, 
even  during  the  first  month  of  life.  Possibly  a tea- 
spoonful of  light  ale  occasionally  may  not  do  harm  and 
may  even  act  as  a mild  bitter  tonic,  but  it  should 
certainly  never  be  given,  except  under  medical  orders, 
aud  the  quantity  should  be  carefully  regulated.  Need- 
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less  to  say  it  is  very  rarely  recommended  by  the 
physician,  and  considerable  harm  results  from  the 
mother  giving  it  on  her  own  responsibility. 

Diet  after  the  Milk  Teeth  are  cut. — Four 
meals  a day  are  required  and  may  be  distributed  as 
follows : 


TABLE  CVIII. 

Diet  after  the  Age  of  Tico  and  a Half  Years. 

Breakfast  at  7.30  to  8.30  A.M.  : 

Either  bread  and  milk,  porridge  with  milk  or  golden  syrup,  or 
hominy  grits  and  milk  ; bread  with  butter,  dripping,  or 
fruit  jelly  ; milk  or  cocoa  to  drink. 

After  the  age  of  four  : 

Eggs  lightly  boiled,  poached,  or  scrambled  ; plain  omelette, 
a little  fat  bacon  or  ham,  a little  fish  or  fresh  potted  meat 
may  be  added  to  the  diet. 

Lunch  at  11  A.M. : 

A cupful  of  milk  or  broth  and  a slice  of  bread  and  butter,  or 
a plain  biscuit. 

Dinner  at  1 p.m.,  of  two  courses,  selected  from  : 

Minced  beef,  mutton,  chicken,  or  turkey  ; boiled  fish  ; poached 
egg  ; mashed  potatoes  and  pounded-up  vegetables  ; maca- 
roni ; milk  puddings,  blancmanges,  farinaceous  moulds, 
stewed  fruit,  jellies. 

Tea  at  5 P.M. : 

A basin  of  bread  and  milk,  milk  gruel,  hominy  and  milk;  a 
cup  of  milk  with  bread  and  butter,  biscuit,  or  bread  and 
potted  meat  or  fish  ; fruit  jellies  may  also  be  allowed. 

Supper  at  9 P.M.,  if  required  : 

A cup  of  milk  and  a biscuit. 

After  the  age  of  four  the  meat  need  not  be  minced, 
but  care  must  be  taken  to  see  that  the  child  eats  slowly 
and  masticates  its  food  thoroughly  ; on  no  account  must 
it  be  allowed  to  bolt  it.  With  this  precaution  and  a 
diet  of  plain  food,  such  as  recommended  above,  there  is 
not  much  risk  of  the  child  over-eating  itself  and  suffi- 
cient food  is  taken. 
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A child  should  not  be  allowed  to  get  up  hungry  from 
its  meal  and,  if  it  is  made  to  eat  slowly,  may  eat  as 
much  as  it  wants  of  plain  food  at  the  meal-time. 

After  the  age  of  five,  three  meals  a day  are  sufficient. 
It  is  not,  however,  advisable  to  limit  a child  strictly  to 
only  three  feeds  a day,  and  in  such  cases  a drink  of 
milk  and  a biscuit  or  slice  of  bread  and  butter  may  be 
allowed  during  the  middle  of  the  morning  and  late  at 
night.  The  metabolism  of  a growing  child  is  rapid, 
especially  in  some  active  and  versatile  children,  and 
food  is  required  both  to  provide  material  for  the  Supply 
of  energy  and  the  purposes  of  growth. 

If  the  child  is  hungry  the  fourth  meal,  luncheon,  may 
be  continued  indefinitely,  and  in  the  case  of  children  who 
are  delicate  or  are  growing  fast,  should  be  insisted  on. 
Eating  between  meals  ought  not  to  be  encouraged.  No 
condiment  but  salt  should  be  allowed.  Highly  seasoned 
made-up  dishes  and  fried  foods  are  not  recommended. 

It  is  very  common  for  mothers  to  talk  boastingly  of 
the  strange  foods  their  children  take  with  apparent 
impunity.  No  doubt  many  children  live  and  grow  up 
healthy  under  the  most  untoward  conditions,  but  it  does 
not  follow  that  because  one  child  can  digest  indigestible 
and  unsuitable  foods,  every  child  can  do  the  same.  A 
very  large  percentage  of  the  ailments  of  all  children, 
not  babies  only,  are  due  to  errors  in  diet,  and  there  is 
no  doubt  that  eveiy  child  will  grow  up  stronger  and 
more  healthy  on  a simple  nutritious  diet,  such  as  is 
recommended  above,  than  on  the  rich  fancy  dishes  and 
indigestible  foods  often  given. 

I cannot  speak  too  strongly  against  the  custom  of 
giving  children  tastes  of  the  various  foods  partaken  of 
by  the  parents,  when  the  children  are  allowed  to  eat  or 
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sit  at  the  same  table.  A child  is  contented  with  plain 
food  it  it  has  not  learnt  the  taste  of  other  food. 
Sunday  mid-day  dinner  is  a great  source  of  evil  in  this 
respect.  The  child  is  allowed  to  come  down  to  dessert 
and  is  given  tastes  of  fruits,  fresh  and  candied,  cakes, 
almonds,  nuts,  and  even  wine.  Every  child  is  anxious 
to  handle  any  article  that  is  new  to  it,  and  the  first 
method  it  adopts  to  find  out  what  the  article  is  made  of, 
is  to  put  it  in  its  mouth ; hence  it  clamours  for  what  it 
sees  on  the  table,  and  the  parents  to  please  it,  or  to 
stop  it  whining,  give  it  all  it  asks  for.  An  invariable 
practice  should  be  made  of  letting  the  child  have  its 
meals  separately  in  the  nursery  with  a competent  person 
to  teach  it  manners,  aud  of  not  giving  it  anything  from 
the  table  or  between  its  regular  meals.  The  only 
exception  that  may  be  permitted  at  the  Sunday  dinner- 
time is  to  have  on  the  table  some  plain  milk  biscuits  or 
sponge  fingers ; the  child  will  eat  these  with  content- 
ment and  without  injury,  if  it  is  really  hungry.  If  it  is 
not  hungry  it  is  better  without  extra  food. 

The  pulp  of  grapes  with  the  stones  carefully  removed 
may  be  given  in  small  quantities  after  the  age  of  one 
year,  and,  after  the  age  of  five,  simple  fruit,  as  bananas, 
strawberries,  raspberries,  peaches  aud  nectarines.  When 
fruit  is  allowed  it  must  be  ripe,  but  not  over-ripe ; in 
large  towns  it  is  often  too  ripe  aud  gives  rise  to  diarrhoea. 
When  given,  and  the  same  rule  applies  to  the  adminis- 
tration of  any  fresh  article  of  diet,  only  a small  quantity 
must  be  allowed. 

Certain  foods  must  be  avoided  until  the  child  gets 
older  and  its  digestive  capacity  greater.  Pork  and 
foods  made  from  it  are  especially  liable  to  disagree  and 
not  uncommonly  give  rise  to  attacks  of  vomiting  and 
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diarrhoea,  and  in  some  cases  to  convulsions.  A child 
of  one  year  of  age  came  under  my  care  for  fits  induced 
by  feeding  it  on  bacon,  the  bacon  being  given  in  pieces 
about  half  an  inch  long  and  a quarter  of  an  inch  thick  ; 
in  spite  of  all  that  could  be  done  the  child  died  during 
a second  convulsion  a few  hours  later.  Other  cases,  of 
similar  attacks  I can  call  to  mind,  have  been  induced 
by  peas,  bubble  and  squeak,  steak  and  onions,  sausages, 
apples,  nuts,  &c. 

Apples,  unless  well  baked,  pears,  gooseberries,  pine- 
apple, and  nuts  are  not  allowable ; fried  fish  is  not  as 
good  as  boiled  fish,  and  should  not  be  given  before  the 
age  of  three  ; tripe  is  rarely  so  well  cooked  as  to  be 
suitable,  and  as  usually  cooked  is  very  indigestible ; 
cheese  mast  not  be  permitted  before  five  years  of  age, 
and  should  then  not  be  given  if  decayed  ; high  game, 
such  as  grouse  or  venison,  is  not  allowable ; rabbits  are 
somewhat  indigestible  and  so  is  veal,  both  may  be  given 
after  the  age  of  three  if  well  boiled,  minced  and  pounded. 

No  stimulants  are  allowable  except  under  medical 
advice  and  supervision.  If  the  child  is  delicate  and 
growing  rapidly,  or  if  recovering  from  an  acute  or 
debilitating  illness,  some  mild  stimulant  may  be  desir- 
able. It  is  a mistake  to  continue  with  it  for  a long- 
period  and  should  not  be  continued  for  more  than  a 
month,  except  on  advice.  For  very  young  infants  a 
few  drops  of  brandy  added  to  the  milk  is  a suitable 
stimulant.  Older  children  may  take  a small  glass,  five 
ounces,  of  light  ale  or  stout  with  their  dinner ; or  a 
little  Tarragona  port,  one  tablespoonful  twice  or  thrice 
daily ; or  sweet  still  hock  or  burgundy  in  similar  doses  ; 
or  the  egg-and-brandy  mixture  prepared  as  in  the 
Appendix. 


CHAPTER  XVII. 


WET  NURSES.— THE  TRANSMISSION 
OF  DISEASE  BY  BREAST  MILK. 

Seeing  it  is  an  accepted  fact  that  human  milk  is  the 
best  food  for  an  infant  under  nine  months  of  age,  it 
follows  that  if  for  any  reason,  physiological,  patho- 
logical, or  psychical,  the  mother  is  unable  to  suckle  her 
infant,  the  best  substitute  is  the  milk  of  some  other 
woman.  Human  milk  has  been  shown  to  be  very  variable 
in  composition,  and  it  does  not  always  happen  that  the 
milk  of  a nurse  chosen  haphazard  will  suit  the  particular 
infant  for  whom  it  is  recjuired,  especially  if  the  infant  is 
a delicate  one.  In  some  cases  a wet  nurse  or  foster- 
mother  is  the  means  of  saving  the  child’s  life ; the  con- 
tinuance of  the  natural  mode  of  feeding  being  at  times 
of  the  utmost  importance. 

A good  nurse  is  far  superior  to  artificial  feeding,  but 
if  only  a poor  nurse  is  available  and  the  conditions  ai*e 
favourable  for  artificial  feeding,  the  latter  method  of 
rearing  should  be  preferred.  In  former  days  a foster- 
mother  was  the  only  substitute  for  the  mother  we  could 
rationally  recommend.  In  the  present  day,  more  espe- 
cially in  our  own  country,  the  employment  of  a wet 
nurse  is  rarely  advised,  much  less  insisted  on.  The 
knowledge  of  the  composition  of  human  milk,  of  the 
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capacity  of  the  child’s  stomach  at  different  ages,  of  the 
composition  of  cow’s  milk  and  the  methods  for  preparing 
and  administering  it,  has  enabled  ns  to  provide  for  the 
child  a diet,  regular  in  quantity  and  quality,  and  suit- 
able to  its  requirements  and  digestive  capacity. 

In  other  countries,  notably  France  and  Russia,  wet 
nurses  are  commonly  employed  and  are  even  provided 
by  the  State  in  the  foundling  hospitals. 

Many  objections  can  be  urged  against  this  means  of 
bringing  up  the  babe.  In  a large  town  it  necessitates 
the  introduction  into  the  house  and  a peculiar  intimacy 
of  a woman  with  unknown  temper  and  morals,  whose 
past  life  may  have  been  positively  intemperate  and 
dissolute.  These  women  are  necessarily  drawn  from  a 
class  of  life  morally  and  physically  much  inferior  to 
those  of  the  parents  of  the  child.  Generally  they  are 
the  mothers  of  illegitimate  children,  but  this  is  not  of 
much  importance,  unless  the  woman  has  had  so  many 
as  to  indicate  the  mode  of  life  she  had  been  leading. 
Trouble  may  arise  from  the  liability  of  the  nurse  to 
think  that,  because  of  the  dependence  of  the  child  on 
her  for  its  food,  the  whole  arrangements  of  the  house 
must  depend  on  her  pleasure  and  convenience  and  at 
any  time,  having  only  a pecuniary  interest  in  the  wel- 
fare of  the  child,  she  may  desert  it  or  threaten  to  do  so 
with  a view  of  securing  a rise  of  wages.  Unaccus- 
tomed, too,  to  a liberal  diet  and  perhaps  having  been 
insufficiently  fed  before  being  engaged,  she  is  liable  to 
eat  and  driuk  too  much,  and  to  take  insufficient  exercise, 
with  the  result  that  her  milk  becomes  altered  in  quality 
and  unsuitable  to  the  digestion  of  the  child.  In  the 
country  and  in  small  towns  it  is  sometimes  possible  to 
obtain  as  wet  nurse  a woman  whose  character  and  ante- 


296  the  feeding  of  infants. 

cedents  are  well  known,  and  it  may  be  advisable  in  such 
cases  to  let  the  child  be  put  to  nurse  with  the  foster- 
mother  at  her  own  home,  if  she  is  sufficiently  trust- 
worthy. Occasionally  a wet  nurse  is  absolutely  essen- 
tial, rarely  though  this  may  happen,  so  it  is  necessary 
to  consider  what  kind  of  woman  should  be  chosen, 
and  the  difficulties  which  arise  in  the  selection  and 
in  carrying  out  the  arrangements  and  management 
successfully. 

Practically  all  that  has  been  written  in  a former 
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chapter  concerning  the  perfect  mother  applies  with 
equal  force  to  the  wet  nurse.  The  family  history  and 
the  past  history  should  contain  no  evidence  of  any 
tubercular  disease,  insanity,  epilepsy  or  other  neurosis. 
Even  in  an  apparently  healthy  woman  the  strain  of 
lactation  may  lead  to  the  development  of  one  or  other 
of  these  diseases,  if  there  be  already  an  existing  predis- 
position. 

Choose  a multipara,  or  at  any  rate  a woman  who  has 
had  two  children  and  consequently  some  experience  in 
nursing,  between  twenty-five  and  thirty-five  years  of 
age.  See  that  the  first  child  was  successfully  reared 
and  that  it  is  not  rachitic  and  is  in  other  respects 
perfectly  healthy.  If  either  child  is  dead  ascertain 
what  it  died  from,  making  special  inquiries  with  a view 
to  finding  out  whether  its  death  was  due  to  some 
syphilitic  taint.  If  the  second  child  is  living  examine 
the  buttocks  and  angles  of  the  mouth,  in  order  if 
possible  to  exclude  hereditary  syphilis  ; it  is  advisable 
for  this  reason  that  the  child  should  be  about  three 
months  old  at  least.  If  the  child  is  wasted  or  shows  any 
sign  of  disease  it  implies  that  the  mother’s  milk  is 
unsuitable,  or  that  there  is  some  hereditary  taint,  or  that 
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the  mother  is  lacking  in  experience  or  neglects  her  own 
child.  Needless  to  say,  if  she  is  neglectful  of  her  own 
child  she  is  not  likely  to  bestow  proper  care  and 
attention  on  her  foster-child. 

The  milk  of  a wet  nurse  whose  own  child  is  over  one 
month  and  under  six  months  of  age  will  generally  agree 
with  -a  new-born  infant.  It  is  not  at  all  necessary 
that  the  nurse’s  child  should  be  exactly  the  same  age  as 
the  one  for  whom  she  is  required.  It  has  been  shown 
in  previous  chapters  that  the  milk  alters  very  little,  if 
at  all,  in  composition  as  lactation  advances.  It  is 
essential  that  the  child  should  be  strong  and  vigorous 
and  at  least  three  weeks  old.  This  implies  that  the 
mother’s  milk  is  sufficient  in  quality  and  quantity,  and 
that  there  is  no  syphilitic  taint.  It  must  not  be  for- 
gotten that  sometimes  congenital  syphilis  is  latent  and 
is  not  evident  at  birth  or  even  a few  months  later. 
Even  with  the  most  careful  inspection  of  both  mother 
and  child  the  risk  cannot  absolutely  be  excluded,  and 
the  presence  of  a perfectly  healthy  first  child  does  not 
prove  that  the  woman  has  not  contracted  the  disease 
since  its  birth.  Constitutional  syphilis  is  by  no  means 
uncommon  among  these  women  and  its  symptoms  are 
often  very  slight  or  absent,  or  may  be  concealed.  The 
infection  may  pass  to  the  child  from  excoriations  or 
fissures  of  the  nipples. 

Physical  Condition  of  the  Nurse. — She  should 
be  strong  and  robust,  well-nourished  but  not  very  fat, 
and  free  from  all  evidence  of  disease.  Slight  anmmia 
is  not  of  much  importance  as  it  can  be  remedied  by 
appropriate  treatment.  Chronic  dyspepia  is  rather  an 
objection,  being  liable  to  impair  the  general  health  and 
lead  to  alterations  in  the  quality  of  the  milk.  Men- 
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struation,  if  regular  and  normal  in  amount,  may  be 
disregarded.  Pregnancy  renders  the  woman  unsuitable. 
Evidence  of  old  rickets  is  a slight  objection  on  account 
of  the  tendency  of  rickets  to  run  to  a certain  extent 
in  families,  and  in  connection  with  this  it  is  worthy  of 
mention  that  rachitic  women  are  liable  to  lose  their 
children  in  labour  and  consequently  to  be  available  as 
wet  nurses. 

Physical  Examination. — This  must  never  be 
omitted  under  any  circumstances.  Note  the  general 
appearances  of  health  : sound  teeth,  clean  tongue,  clear 
complexion,  general  aspect  of  cleanliness.  See  that 
the  breasts  are  of  good  size  and  not  too  fat,  containing 
a due  amount  of  glandular  tissue.  Note  the  presence 
of  any  hypersesthesia  or  mastitis.  The  nipple  should 
be  well  developed,  and  the  milk  flow  easily. 

The  supply  of  milk  should  be  estimated — 

1.  By  the  weight  of  the  mother’s  child  before  and 
after  nursing.  If  possible,  the  child  should  be  weighed 
on  more  than  one  occasion,  and  the  mother  visited  un- 
expectedly for  the  purpose. 

2.  By  the  diminution  in  the  size  of  the  breast  when 
nursing;  if  there  is  much  fat  and  little  glandular 
tissue,  the  diminution  will  be  small. 

3.  By  the  subsequent  increase  in  size  in  two  to  three 
hours’  time.  If  attention  be  not  paid  to  these  points, 
the  nurse,  if  dishonest,  may  withdraw  the  breast  from 
the  child  many  hours  before  the  time  arranged  for  the 
examination,  in  order  to  have  a good  supply ; in  the 
same  way  as  cows  are  often  prepared  for  market.  This 
and  the  last  rule  do  not  invariably  hold  good.  In  some 
women  secretory  activity  is  only  stimulated  by  nursing, 
and  there  is  comparatively  very  little  change  in  the  size 
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of  the  breast  in  the  intervening  period.  The  child  may 
obtain  a sufficient  supply  of  milk  from  such  breasts. 

4.  By  the  satisfied  manner  of  the  child  while  suck- 
ling, and  in  the  way  it  drops  off  to  sleep  when  its 
stomach  is  full. 

Examination  of  the  milk,  microscopical  and  chemical, 
is  rarely  necessary,  and  may  be  dispensed  with  if  the 
nurse’s  child  is  healthy  and  takes  the  breast  in  a satis- 
factory manner.  If  it  has  been  found  by  analysis  of 
the  milk  of  the  mother  of  the  child,  for  whom  the  nurse 
is  required,  what  percentage  of  proteids  can  be  digested 
by  it  with  advantage,  then  it  is  of  great  value  to  have 
a chemical  analysis  of  the  nurse’s  milk.  Usually  it  is 
in  cases  where  the  child’s  mother  has  no  milk,  or  has 
died  during  her  confinement,  that  a nurse  is  wanted, 
and  we  cannot  obtain  such  data  to  go  upon.  A fair 
estimate  of  the  quality  of  the  milk  can  be  obtained  by 
Holt’s  method  (p.  63),  taking  the  specific  gravity,  and 
estimating  the  percentage  of  cream  which  rises  to  the 
surface.  For  microscopical  examination  refer  to  page 
59.  An  examination  of  the  genitals  must  be  made, 
and  care  taken  not  to  overlook  gonorrhoeal  disease, 
chancres  or  scars  of  old  chancres,  and  other  affections 
which  may  cause  deterioration  of  the  general  health. 
The  presence  of  syphilis  or  the  evidence  of  past  syphilis 
is  of  importance  apart  from  the  danger  of  transmission 
of  the  disease;  mothers  thus  affected  do  not  usually 
secrete  good  milk,  though  often  they  are  able  to  rear 
their  own  infants  successfully. 

Moral  Fitness. — The  nurse  should  have  a placid, 
easy-going  disposition,  and  be  truthful,  affectionate, 
fond  of  children,  good-natured,  and  not  liable  to  out- 
breaks of  temper.  Emotional  women  do  not  make  good 
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nurses,  the  secretion  and  the  composition  of  the  milk 
being  under  the  influence  of  the  nervous  system.  She 
should  be  cheerful  and  active,  temperate  in  food  and 
drink,  and  of  average  mental  capacity.  If  unmarried, 
the  fact  that  it  is  a first  child  is  in  her  favour ; a second 
implying  rather  that  she  is  immoral.  By  preference, 
she  should  be  married.  She  must  have  a due  sense  of 
responsibility,  and  be  prepared  to  undertake  the  duties 
for  as  long  as  required,  and  to  sacrifice  entirely  her  own 
child  for  that  of  her  employer. 

General  Management. — As  far  as  possible, 
under  the  altered  conditions  of  her  environment,  she 
must  live  her  ordinary  mode  of  life.  Proper  food,  exer- 
cise, and  general  hygiene  are  essential. 

The  diet  should  be  generous,  nutritious  and  easily 
assimilable.  Remember  that  the  woman  has  probably 
been  in  reduced  circumstances,  otherwise  she  would 
not  be  willing  to  sacrifice  her  own  child  for  a money 
reward,  and  that  consequently  her  former  diet  may 
have  been  plain  and  insufficient.  A sudden  change 
to  practically  an  unlimited  diet  will  lead  to  over-eating, 
the  production  of  too  rich  milk,  and  probably  diges- 
tive disturbance  in  both  nurse  and  child.  An  excess 
of  meat  should  be  guarded  against,  if  the  customary 
exercise  cannot  be  takeu.  All  foods  and  drinks  causing 
flatulence  must  be  avoided,  such  as  strong  tea,  pork, 
pastry,  pickles,  onions,  &c.  A moderate  amount  of 
malt  liquor,  ale  or  porter,  may  be  allowed,  but  not 
more  than  a pint  a day ; and,  as  a rule,  half  a pint 
is  sufficient.  An  increased  amount  of  nutritious  liquids, 
such  as  cocoa,  milk,  milk  gruel  and  meat  broths,  may 
be  given  to  increase  the  flow  of  milk,  if  insufficient. 
Beetroot  is  also  recommended. 
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Plain  simple  nutritious  food  is  really  all  that  is  neces- 
sary, and  there  is  a much  greater  danger  of  over-feeding 
than  under-feeding  a wet  nurse.  The  same  rules  hold 
good  for  the  wet  nurse  as  for  the  mother  during  the 
period  of  lactation. 

Bathing. — Personal  cleanliness  is  of  great  import- 
ance and  is  not  always  approved  of  by  the  nurse.  A 
tepid  sponge  bath  should  be  taken  daily  in  the  morning, 
and  the  breast  and  nipples  carefully  washed  both  before 
and  after  suckling.  If  the  milk  supply  is  so  abundant 
as  to  trickle  away  in  the  intervals  between  the  nursings, 
a pad  of  antiseptic  cotton-wool  must  be  worn  over 
the  breast  and  frequently  renewed,  especially  in  hot 
weather. 

Exercise. — The  nurse  should  take  walking  exercise 
daily,  and  the  more  she  eats,  particularly  of  meat,  the 
more  exercise  should  she  take.  If  the  weather  is  warm 
it  is  better  for  both  nurse  and  child,  unless  the  latter  is 
very  delicate,  to  be  as  much  as  possible  out  of  doors. 
If  unable  to  get  out  on  account  of  the  weather  the 
nurse  should  be  set  some  iudoor  work  requiring  active 
movement  and  not  be  allowed  to  eat,  suckle  and  sleep 
all  day  long  as  she  sometimes  does. 

Apartments. — Make  the  nurse  entirely  responsible 
for  the  cleanliness  of  the  apartments  as  well  as  of  the 
child.  This  implies  a moderate  amount  of  useful  neces- 
sary work.  The  rooms  should  be  well  ventilated  and 
not  overheated  ; two  are  essential,  a night  and  a day 
nursery.  On  no  account  should  the  nurse  allow  the 
child  to  sleep  in  her  bed,  it  must  be  kept  in  a crib  by 
the  side  and  placed  there  after  being  fed. 

Cautions. — If  the  nurse’s  child  is  alive  the  employer 
should  see  that  it  is  properly  cared  for  and  provided 
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for.  Needless  to  say,  if  the  nurse  is  anxious  and 
worried  about  her  own  child  her  supply  of  milk  is 
liable  to  deteriorate  in  quantity  or  quality.  A certain 
moral  obligation  lies  on  the  employer  not  to  allow  the 
child  to  suffer  whose  mother  he  pays  to  deny  it  its 
natural  food  supply. 

If  the  nurse’s  own  child  be  alive,  the  nurse  must  not 
be  allowed  to  live  at  home  and  come  periodically  to 
suckle  her  employer’s  child.  Under  such  circumstances 
she  is  almost  certain  to  try  and  suckle  both  and,  apart 
from  such  temptation,  the  conditions  of  her  home  life 
are  likely  to  be  unsuitable,  possibly  unsanitary,  and  she 
may  be  the  medium  for  conveyance  of  infectious  disease. 
Besides  this  there  is  lost  all  control  over  the  habits  of 
life,  diet,  drink,  &c. 

Observation  must  be  kept  upon  both  nurse  and  child 
to  see  that  she  does  not  attempt  to  supplement  a 
deficient  milk  supply  by  artificial  means,  such  as  giving 
cow’s  milk,  and  that  she  does  not  quieten  an  infant, 
irritable  from  indigestion  or  insufficient  food,  by  means 
of  opiates. 

Transmission  of  Disease,  &c. — The  popular 
notion  that  the  mental  and  moral  qualities  of  the  nurse 
can  be  transmitted  to  the  suckling  through  the  medium 
of  the  breast-milk  is  absolutely  without  foundation  and 
need  not  be  considered. 

On  the  other  hand,  many  diseases  can  be  transmitted 
by  the  nurse,  either  through  the  milk  or  by  other 
channels  of  infection,  more  especially  syphilis,  tuber- 
culosis, and  pyasmic  affections. 

Stiegenberger  recorded  in  1890  the  case  of  a child 
aged  five  months  with  well-marked  tuberculous  casea- 
ting  glands.  The  parents  were  healthy,  but  the  child 
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hacl  been  nursed  for  a month  by  a woman  with  active 
pulmonary  phthisis. 

The  transmission  of  syjohilis  by  the  nurse  is  only  too 
well  known  to  require  comment.  Before  blaming  the 
nurse  it  must  be  remembered  that  the  child  may  have 
been  exposed  to  other  sources  of  infection,  and  that  the 
inherited  form  of  the  disease  may  be  late  in  its  mani- 
festations. It  is  also,  in  the  opinion  of  most  physicians, 
possible  for  the  congenitally  syphilitic  infant  to  transmit 
its  disease  to  the  nurse. 

At  present  Colles’s  teaching  about  the  infectivity  of 
this  disease  is  not  universally  accepted.  According  to 
this  authority  a woman  may  bear  a syphilitic  infant  and 
suckle  it  without  contracting  the  disease  herself,  while 
another  woman,  nursing  the  same  child,  can  contract 
the  disease.  The  cases  brought  forward  as  illustrative 
of  this  law  might  be  explained  on  the  supposition  that 
they  were  cases  of  acquired  syphilis  and  not  due  to 
inherited  taint.  There  is  no  recent  clinical  evidence  to 
show  that  a wet  nurse  has  acquired  the  infection  from 
a congenitally  infected  child,  and,  in  fact,  all  the  evidence 
tends  to  an  opposite  conclusion.  The  view  of  R.  W. 
Parker  that  many  of  the  lesions  found  in  congenital 
syphilis  are  !'  inherited  from  syphilis,”  without  being 
truly  syphilitic  in  the  ordinary  sense  of  the  term,  is  a 
very  likely  one. 

Giinzburg,  physician  to  the  Foundling  Hospital  at 
Moscow,  made  careful  observations  on  the  wet  nurses 
employed  in  the  syphilitic  ward.  Out  of  3 1 healthy 
women  who  suckled  120  of  these  children  for  a total 
period  395^  months  not  one  was  infected.  The  shortest 
period  a nurse  was  engaged  in  this  occupation  was  six 
months,  the  longest  two  years.  Henoch  has  never  come 
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across  a wet  nurse  infected  by  this  means.  My  own 
experience  has  led  me  to  the  conclusion  that  congenital 
syphilis  is  rarely,  if  ever,  contagious.  Many  illegiti- 
mate infants  are  thus  affected  and  are  put  out  to  nurse, 
yet  I have  never  come  across  a case  of  the  nurse 
acquiring  the  infection  under  such  conditions,  even  from 
the  most  severe  cases.  Two  other  arguments  may  be 
urged  against  the  view  that  this  disease  is  the  same  as 
true  syphilis.  A child  thus  affected  is  liable  to  be 
attacked  by  acquired  syphilis  when  exposed  to  the  con- 
tagion, and,  further,  does  not  propagate  the  disease. 

On  the  other  hand  Cory,  after  several  experiments, 
succeeded  in  inoculating  himself  with  the  disease  from 
a bad  case  of  the  inherited  form.  Cases  of  vaccination 
syphilis  are  not  uuknown  ; they  are  however  remarkably 
rare,  considering  the  prevalence  of  congenital  syphilis,  if 
this  disease  is  as  contagious  as  generally  supposed. 

We  are  justified  in  regarding  these  cases  as  non-conta- 
gious, except,  perhaps,  in  rare  cases  of  very  virulent  forms 
of  the  inherited  disease.  If  these  views  are  not  accepted 
a syphilitic  child  must  under  no  circumstances  be  put 
to  nurse,  for  it  becomes  morally,  if  not  legally,  criminal 
to  subject  a woman  to  the  risk  of  catching  this  disease. 
No  matter  how  great  the  money  reward  or  the  im- 
portance of  maintaining  the  child’s  life,  no  medical  man 
would  be  justified  in  giving  his  sanction  to  such  a pro- 
ceeding. It  is  a doubtful  point  whether  a medical  man, 
believing  iu  the  contagiousness  of  the  affection,  and 
knowing  that  the  parents  are  procuring  a wet  nurse  for 
a syphilitic  child,  without  his  advice  or  opinion  being 
asked,  would  be  justified  in  interfering.  It  would  be  a 
gross  breach  of  professional  confidence  to  inform  the 
nurse  of  the  risk  she  ran,  and  might  expose  the  doctor 
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to  legal  proceedings.  Probably  it  might  be  sufficient  to 
warn  the  parents  that  they  will  be  liable  to  an  action  for 
damages,  and  consequent  publication  of  their  family 
misfortune,  if  the  nurse  becomes  infected. 

In  cases  where  the  infant  is  handed  to  a wet  nurse  as 
soon  as  it  is  born,  the  risk  must  inevitably  be  run,  especi- 
ally if  it  is  a first-born  child  without  any  sign  of  the 
disease.  A history  of  previous  miscarriages  or  of  still- 
born children  might  be  regarded  as  a contra-indication  to 
the  employment  of  a wet  nurse,  unless  the  cause  lies 
in  some  pelvic  trouble  or  deformity. 

Whether  immunity  can  be  acquired  through  the 
medium  of  the  milk  or  not,  there  is  not  sufficient 
evidence  to  show.  Could  immunity  be  thus  obtained, 
we  might,  for  instance,  diminish  the  liability  of  a child 
of  tuberculous  parents  to  develop  the  disease,  by  feeding 
it  from  the  breast  of  a woman  previously  rendered 
immune.  Science  has  not  yet  advanced  far  enough  in 
this  direction.  In  the  case  of  mice  Erlich  has  shown 
that  immunity  against  tetanus  can  be  acquired  in  a very 
brief  space  of  time  through  the  mother’s  milk.  He 
used  serum  from  an  immune  horse  to  give  immunity  to 
the  mother  when  her  young  were  seventeen  days  old. 
One  of  the  sucklings  was  immune  at  the  end  of  twenty- 
four  hours. 
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THE  FEEDING  AND  MANAGEMENT 
OF  PREMATURE  INFANTS.  — THE 
METHODS  OF  GAVAGE  AND  LAV- 
AGE. 

This  group  of  cases  includes  all  infants  born  before  the 
end  of  the  two  hundred  and  eighty  days  which  repre- 
sent the  average  duration  of  intra-uterine  life.  If  the 
infant  is  only  a week  or  two  premature  no  special  care 
or  feeding  is  necessary,  provided  it  is  well  developed 
and  weighs  over  six  pounds.  It  is  the  infants  born  at 
an  earlier  period  of  gestation  that  are  so  difficult  to 
rear,  and  this  difficulty  increases  rapidly  in  proportion 
to  the  diminution  in  maturity.  It  is  very  doubtful 
whether  an  infant  can  be  reared  when  born  before  the 
twenty-eighth  week  of  intra-uterine  life.  Villemin, 
however,  reared  successfully  an  infant  delivered  at  five 
and  one-half  months,  or  on  the  most  liberal  computa- 
tion at  the  sixth  month ; it  weighed  less  than  two 
pounds  at  birth.  Charpentier  reared  an  infant  which 
weighed  under  two  pounds  and  five  ounces  at  birth. 
In  estimating  the  chance  of  life  of  such  an  infant  it 
must  be  remembered  that  the  degree  of  development 
depends,  to  a large  extent,  on  the  health  and  surround- 
ings of  the  mother  and,  to  a certain  extent,  on  in- 
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lierited  tendencies ; and  that  the  viability  of  the  child 
depends  upon  the  degree  of  development  rather  than 
on  the  actual  age,  even  if  this  could  be  accurately 
ascertained.  No  matter  at  what  period  the  infant  is 
born  or  what  the  stage  of  development,  as  long  as  it 
breathes  an  attempt  must  be  made  to  preserve  its 
life. 

A premature  infant  is  under  weight,  breathes  and 
eats  imperfectly,  has  imperfectly  formed  organs  and  ill- 
developed  functions.  The  cry  is  feeble,  and  perhaps 
absent.  The  muscles  are  weak,  and  in  the  earlier  cases 
may  be  absolutely  inert,  the  child  lying  quite  motion- 
less and  in  a kind  of  torpor ; it  may  not  even  be  able 
to  suck  by  reason  of  the  muscular  debility.  The  skin 
is  soft  and  delicate,  and  so  transparent  that  the  super- 
ficial blood-vessels  can  often  be  seen  ; it  is  bright  red 
in  colour.  In  order  to  rear  such  an  infant,  it  is  neces- 
sary to  maintain  the  bodily  temperature,  to  provide  it 
with  sufficient  digestible  food  and  to  protect  it  from 
exposure  and  shocks. 

In  treating  these  cases  the  daily  weighing  is  of 
essential  importance,  as  it  is  the  only  available  indi- 
cation of  the  progress  the  child  is  making ; and  until 
the  daily  increase  is  regular  and  progressive  we  cannot 
be  certain  that  the  treatment  is  satisfactory  and  that 
the  child  may  live.  The  loss  of  weight  during  the  first 
three  days  is  not  more  marked  than  in  infants  at  term, 
but  recovery  takes  longer.  The  loss  is,  therefore,  more 
serious  ; and  it  is  found  that  the  mortality  is  greatest 
during  the  period  of  loss  or  of  stationary  weight. 

The  weight  of  premature  infants  at  the  same  age 
varies  to  the  same  extent  as  the  weight  of  infants  at 
term,  and  the  daily  increase  should  bear  a rough  pro- 
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portion  to  the  original  weight,  being  greater  in  the 
heavier  infauts.  According  to  Hecker  and  Lusk,  the 
average  weight  at  different  ages  is : 


TABLE  CIX. 


The 


Weight  of  Premature  Infants  (Hecker  AND  Lusk). 


Age. 

24  weeks 

28 

32 

36  „ 

3S  „ 


Weight. 

. 690  grammes  (23  oz.) 

. 1170  „ (39  oz.) 

. 1560  „ (52  oz.) 

. 1920  „ (64  oz.) 

. 2310  „ (77  oz.) 


Calculating  from  these  figures,  we  find  that  the  pre- 
mature infant  should  gain  daily,  in  order  to  maintain 
the  same  rate  of  development  as  in  utevo,  from  075  to 
1 "O  per  cent,  of  its  weight ; taking  the  higher  figure, 
this  amounts  to  1 17  to  2yi  grammes  (3  to  6 drachms). 

Potel  obtained  the  following  valuable  results  from  an 
inquiry  into  the  circumstances  of  350  premature  in- 
fants. He  found  the  average  weight  at  birth  was 
higher  than  that  given  by  Hecker  and  Lusk. 


Age. 

6 A months 

7 

74  .. 


Weight. 

. 1400  grammes 

• «7°° 

• 1900  „ 

• 2150  „ 


The  mortality  rapidly  diminished  with  the  increase  in 
the  period  of  gestation,  thus  : 


Percentage 

Average  daily 

At 

mortality. 

gain  in  weight. 

6 A months 

. 1 1 survived  out  of 

56 

...  80-4  ... 

9 ’4  grammes 

7 

• 55 

13' 

...  58-l  - 

”'5 

74  „ 

. 36 

53 

...  31-0  ... 

I3'8 

8 

. 71 

1 10 

- 35‘5  - 

22 '8  „ 

Out  of  the  total  of  350,  no  less  than  173  survived,  very 
nearly  50  per  cent. 
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The  absence  of  the  daily  increase  in  weight  indicates 
some  failure  in  the  mode  of  treatment ; and  should 
there  be  a decided  loss,  if  not  accounted  for  by  the  dis- 
charges, it  is  an  indication  that  the  infant  is  in  a 
critical  condition. 

Unfortunately  the  daily  weighing  necessitates  a 
certain  amount  of  handling,  and  Rotch  has  pointed 
out  that  all  handling  of  these  infants  is  to  be  avoided 
as  far  as  possible  and,  when  essential,  must  be  carried 
out  with  the  greatest  of  care. 

The  amount  of  food  to  be  given  for  a feed  depends  on 
the  gastric  capacity,  and  this  again  upon  the  size  of  the 
child.  As  in  the  case  of  infants  born  at  term  it  may 
be  estimated  as  equal  to  one  per  cent,  of  the  body 
weight.  This  method  is  by  no  means  reliable,  but  is 
the  only  one  available.  The  size  of  the  stomach  varies 
in  different  infants  of  the  same  weight,  just  as  it  does 
in  full-time  children. 

The  composition  of  the  food  must  be  the  same  as  that 
for  ordinary  infants,  but  the  different  solid  constituents 
must  be  given  in  smaller  proportions,  for  we  must 
assume  that  the  digestive  functions  are  not  developed 
to  the  same  extent  as  in  the  child  at  term.  For  this 
reason  it  is  probable  that  an  artificial  mixture  will  be 
more  easily  digested  than  the  mother’s  milk,  seeing  that 
the  latter  is  more  likely  to  be  richer  in  solids,  especially 
proteids,  at  such  a time.  Often  the  flow  of  milk  has 
not  begun  to  be  established.  Another  advantage  in 
favour  of  artificial  feeding  is  that  less  handling  is  re- 
quired for  the  purpose  than  for  breast  feeding,  and  the 
composition  of  the  food  can  be  regulated  more  accu- 
rately in  accordance  with  the  requirements  of  the  child. 
Some  infants  are  so  feeble  and  ill-developed  that  they 
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cannot  suck  even  from  the  bottle,  much  less  from  the 
breast,  and  other  methods  of  feeding1  have  to  be  devised. 
The  advantages  of  a milk  laboratory,  such  as  there  is  in 
New  York,  introduced  and  superintended  by  Roteh,  are 
very  apparent  in  these  cases.  The  food  is  supplied 
devoid  of  micro-organisms,  the  percentages  of  the 
different  constituents  can  be  reduced  and  regulated,  and 
a food  of  constant  quality  is  obtained. 

Rotch  recommends  the  following  prescriptions  : 

TABLE  CX. 

Infant  Born  at  the  28th  to  the  36 th  Week. 

Proteid  . . . . 0^50  per  cent 

Fat I’oo  ,, 

Sugar 3-00  „ 

24  meals,  each  of  4 c.c.  (1  drachm).  Heat  to  75°  C.  (167°  F.). 

If  the  infant  is  not  satisfied,  or  if  unusually  large  for 
its  age,  or  if  over  29  weeks,  change  the  prescription  in  a 
few  days  to : 

TABLE  CXI. 

Proteid  . . . . o-50  per  cent 

Fat 1-50  „ 

Sugar 4‘oo  „ 

24  meals,  each  S c.c.  (2  drachms).  Heat  to  75°  C. 

If  the  infant  is  over  32  weeks,  alter  in  a few  days 
to : 

TABLE  CXII. 

Proteid  ....  075  per  cent 

Fat 1-50  „ 

Sugar 5'oo  „ 

24  meals,  each  12  c.c.  (3  drachms).  Heat  to  75'  C. 

If  the  infant  is  over  36  weeks  the  milk  should  be 
increased  in  48  hours  to  : 
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TABLE  CXIII. 

Proteid  . . . . i -oo  per  cent 

Fat 2-oo  „ 

Sugar 5 "5°  » 

24  meals,  each  16  c.c.  (4  drachms).  Heat  to  750  C. 

By  reference  to  the  tables  on  pages  1 52  and  1 53  it  will 
be  seen  that  mixtures,  somewhat  similar  in  composition 
to  the  above,  can  be  prepared  by  mixing  suitable 
quantities  of  cream,  water,  and  milk  sugar,  and  milk  if 
necessary.  If  the  infant  cannot  digest  these  mixtures 
an  attempt  must  be  made  to  rear  it  on  condensed  milk 
or  a mixture  made  from  egg-albumin  water,  cream  and 
sugar.  Raw  meat  juice  must  also  be  given. 

It  is  better  to  feed  these  infants  every  hour  with 
small  quantities  rather  than  with  larger  quantities 
less  frequently.  In  the  latter  case  there  is  risk  of 
causing  dilatation  of  the  stomach  and  gastro-enteric 
trouble.  If  the  child  is  not  getting  sufficient  food  it  will 
indicate  its  hunger  by  feeble  continuous  cries.  Sleeping 
quietly  between  the  feeds  shows  that  it  is  satisfied, 
except  in  the  case  of  a very  small  ill-developed  infant 
whose  lethargy  may  be  due  to  debility  and  inanition 
and  requires  active  treatment. 

If  the  infant  is  progressing  well  and  gaining  weight 
the  length  of  the  intervals  between  the  feeds  may  be 
gradually  increased  until,  by  the  time  it  arrives  at  term, 
it  may  be  fed  as  an  ordinary  baby. 

Should  the  infant  be  too  feeble  to  suck  from  a suitable 
feeding  bottle,  it  may  be  fed  by  the  following  apparatus. 
A glass  cylinder,  graduated  in  cubic  centimetres  or  half- 
drachms, with  a sloping  end  to  which  an  ordinary  nipple 
or  teat  is  fitted ; the  other  end  is  larger,  and  is  covered 
by  an  india-rubber  ball  which  acts  as  an  air-reservoir. 
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The  food  is  warmed  and  poured  into  the  larger  end,  the 
rubber  ball  is  fixed  on,  the  teat  is  put  in  the  child’s 
mouth,  and  the  ball  compressed  slowly,  forcing  the 
food  into  the  mouth.  This  method  is  especially  useful 
in  the  case  of  very  weak  infants  and  of  those  brought 
up  in  a hatching  cradle  ; it  does  away  with  the  necessity 
for  handling  and  moving  the  baby. 

In  some  cases  the  child  does  not  appear  able  to 
swallow  the  food,  even  when  it  is  gently  and  slowly 
forced  into  the  back  of  the  throat  by  this  method,  and 
it  is  necessary  to  feed  the  child  by  means  of  a tube 
passed  into  the  stomach,  a method  sometimes  spoken  of 
as  gavage.  This  is  much  more  trouble  and  not  so  easily 
managed  by  the  nurse,  and  causes  more  exhaustion  to 
the  child ; it  will  be  referred  to  presently. 

The  Maintenance  of  the  Animal  Heat. — This 
is  of  the  utmost  importance  and  depends  on  regulating 
the  production  of  heat,  in  other  words,  the  administra- 
tion of  a sufficiently  heat-producing  food  in  sufficient 
amount  at  proper  intervals,  and  the  prevention  of  too 
great  or  too  rapid  loss  of  heat.  Seeing  that  the  main 
source  of  loss  of  heat  is  by  the  skin,  by  evaporation, 
radiation  and  conduction,  and  that  the  smaller  the  size 
of  the  animal  the  greater  is  the  proportion  of  the  area 
of  skin  to  the  weight  of  the  body  and  the  greater  the 
loss  of  tempex-ature  through  this  channel,  it  is  evideixt 
that  we  must  take  special  care  to  guard  against  loss  of 
heat  from  the  skin.  For  this  pui-pose  two  methods  are 
commonly  used.  The  older,  more  common,  and  more 
easily  applicable  method  is  to  wrap  the  child  in  layers 
of  cotton  wool  round  the  body  and  limbs,  under  the 
ordinary  clothing,  and  a thick  fold  of  the  same  round 
the  head.  Or  the  child  may  be  wi-apped  in  cotton  wool 
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only.  It  must,  then,  be  kept  in  a cradle  covered  with 
blankets  and  two  or  three  hot-water  bottles  put  under 
the  blankets.  All  changes  of  clothing  are  made  before 
a good  fire.  The  room  temperature  is  maintained  at 
90°  F.  The  objections  to  this  method  are  that  the 
frequent  changing  of  the  napkins  exposes  the  infant  to 
considerable  risk,  the  temperature  of  the  basket  or 
cradle  cannot  be  accurately  gauged  or  regulated,  and 
the  temperature  of  the  room  is  very  trying  to  the  nurse 
who  has  to  live  in  it. 

The  second  method  consists  in  the  use  of  a “ Hatching 
Cradle,”  or,  as  it  is  sometimes  called,  an  incubator.  A 
more  accurate  term  is  the  one  used  by  Kotch — viz.,  a 
brooder,  seeing  that  the  infant  is  already  hatched, 
though  prematurely.  Such  an  apparatus  should  be 
attached  to  eveiy  maternity  home  or  hospital.  The 
expense  prevents  its  use  in  the  ordinary  middle  class 
household.  The  best  known  incubator  is  that  of 
Tarnier,  of  which  a good  description  is  given  in  Sajous’s 
Annual  for  1888.  It  consists  of  a wooden  box,  65 
centimetres  long,  50  high,  and  36  wide,  with  sides  25 
millimetres  thick  and  a glass  top.  At  a distance  of 
15  cm.  from  the  bottom  is  a partial  partition  for  the 
child  to  lie  upon  and  under  this  a space  for  hot  bottles. 
At  the  side  is  a sliding  door  for  admission.  There  are 
an  inlet  and  an  outlet  for  air,  a sponge  for  moisture, 
and  a thermometer. 
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TABLE  CXIV. 

Statistics  from  the  Maternite  (Paris),  to  Illustrate  the  Value  of 
the  Hatching  Cradle. 

Weight  of  child.  Number.  Lived.  Died.  Mortality. 

1000-1500  gnus.  ...  40  ...  12  ...  28  ...  70 "o  per  cent. 

1501-2000  grms.  ...  131  ...  96  ...  35  ...  267  ,, 

2001-2500  grms.  ...  112  ...  101  ...  11  ...  9-8  „ 


Totals  . 


283  ...  209  ..  74 


| 26-o  : average  mor 
tality. 

, 66'0:  average  mor- 
[ tality  before  use. 


Rotch  describes  an  incubator  devised  by  Worcester  of 
Massachusetts.  It  closely  resembles  Tarnier’s,  being- 
made  of  wood,  but  rather  larger  aud  having  a glass  lid 
which  can  be  raised  for  admission.  The  air  outlet  is 
provided  with  an  anemometer  to  indicate  that  ventila- 
tion is  being  efficiently  carried  on.  The  bottom  of  the 
box  contains  a boiler  to  provide  the  necessary  heat,  and 
above  this  a bed-shelf  on  which  the  child’s  bed  is  placed. 
A thermometer  is  attached  to  the  lid  of  the  box  to  show 
the  temperature  of  the  contained  air,  and  another  is 
attached  to  the  water  apparatus  to  indicate  the  tempera- 
ture of  the  water. 

The  objection  to  both  these  incubators  is  that  they 
are  made  of  wood  and  consecpiently  difficult  to  clean 
and  disinfect.  They  are  still  more  difficult  to  deodorise, 
and  for  this  reason  Rotch  has  devised  an  incubator  on 
similar  principles  but  made  of  copper  and  on  wheels, 
for  the  purpose  of  moving  it  about  readily  from  place  to 
place. 

Whatever  method  is  used,  frequent  observations  are 
necessary  to  ensure  a suitable  temperature  being  main- 
tained and  to  prevent  it  getting  too  high. 
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Another  great  source  of  loss  of  heat  is  by  the  lungs 
in  warming  the  inspired  air.  This  is  minimised  by  the 
use  of  the  incubator  and  in  cases  where  an  incubator 
is  not  available,  by  maintaining  the  temperature  of  the 
room  at  a high  level. 

It  must  be  remembered  that  it  is  of  even  greater 
importance  to  provide  means  for  the  internal  production 
of  heat  than  to  check  loss. 

Washing  and  Clothing. — No  more  washing 
should  be  allowed  than  is  enough  for  ordinary  cleanli- 
ness, the  importance  of  handling  a premature  infant  as 
little  as  possible  must  be  strongly  insisted  upon. 
Similarly,  it  must  not  be  dressed  in  the  way  that  full- 
time infants  are,  especially  if  it  is  kept  in  an  incubator, 
but  should  be  wrapped  up  in  thick  layers  of  absorbent 
cotton  wool,  which  may  be  changed  morning  and  even- 
ing. If  this  is  used,  the  child  will  be  kept  dry  and 
clean  without  the  necessity  of  washing.  Drying  pow- 
ders may  be  used  in  moderation,  if  required. 

By  these  measures  and  by  feeding  the  child  with 
the  apparatus  described  above,  it  may  be  kept  in  the 
incubator  for  days  without  being  handled,  except  once 
daily  for  the  purpose  of  weighing.  The  weighing 
process  should  be  carried  out  in  the  morning  when  the 
wool  is  changed ; the  infant  must  be  weighed  in  the 
wool  and  then  removed  to  the  clean  wool,  also  weighed, 
and  the  dirty  wool  weighed  before  being  burnt.  From 
these  results  the  weight  of  the  child  can  be  calculated, 
and  also  a rough  estimate  made  of  the  amount  of 
excreta  passed ; the  latter  estimate  lacks  accuracy  on 
account  of  the  evaporation  of  the  liquid  constituents. 

General  Directions.— Exposure  to  light  and  noise 
are  to  be  avoided  in  the  case  of  the  young  infants  and 
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they  must  be  gradually  accustomed  to  light  as  they 
develop.  bor  the  sake  of  the  purity  of  the  atmo- 
sphere the  admission  of  the  direct  rays  of  the  sun  into 
the  room  is  an  advantage,  but  the  child  should  be  kept 
covered  up  or  screened  off  from  it.  The  glass  of  the 
incubator  can  be  covered  with  a black  cloth.  Every 
case  requires  constant,  careful  and  intelligent  attention. 
The  temperature  of  the  incubator,  the  amount  of  food 
taken  and  the  character  of  the  motions  must  be  care- 
fully noted.  If  the  child  cries,  it  must  be  decided  from 
the  nature  of  the  cry,  the  presence  or  absence  of  colic, 
and  the  character  of  the  motions,  whether  the  cry  is 
due  to  hunger  from  an  insufficient  amount  of  food  or  to 
indigestion  from  food  too  rich  in  proteid.  The  respira- 
tions and  the  temperature  of  the  child  must  be  taken  and 
recorded.  A marked  fall  in  temperature  is  a bad  omen, 
and  may  indicate  that  the  food  supply  is  deficient,  or 
that  something  is  wrong  with  the  apparatus  of  the 
incubator.  So,  too,  colduess  of  the  hands  and  feet  and 
any  marked  increase  in  the  frequency  of  the  respira- 
tions. Beyond  paying  attention  to  the  above  points 
we  have  no  remedial  measures  available,  except  two — 
namely,  the  addition  of  brandy  in  doses  of  five  drops 
to  every  feed  or  every  other  feed,  and  the  addition  of 
oxygen  gas  to  the  air  in  the  incubator;  the  fatter  is 
indicated  if  any  cyanosis  arises. 

Gavage. — This  is  the  name  sometimes  given  to  the 
method  of  forced  feeding  by  the  passage  of  a tube  into 
the  stomach,  and  the  insertion  of  food  through  it. 
The  necessary  apparatus  consists  of  a soft  rubber  tube, 
twelve  inches  long,  about  the  size  of  a No.  14  French 
catheter,  and  a small  glass  funnel  fitted  into  the  larger 
end  of  the  tube.  In  order  to  pass  it  into  the  stomach, 
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the  child  is  held  in  a horizontal  or  half-reclining 
position,  on  the  operator’s  lap,  with  the  head  a little 
raised.  The  tongue  can  be  depressed,  if  necessary,  by 
the  left  forefinger.  The  mouth  is  opened  by  gentle 
pressure  on  the  chin,  and  the  end  of  the  tube  is  wetted 
with  human  milk,  warm  water,  or  a little  oil,  and  held 
between  the  finger  and  thumb  ; it  is  introduced  through 
the  mouth  as  far  back  as  the  base  of  the  tongue,  or 
pressed  gently  against  the  posterior  wall  of  the  pharynx. 
Reflex  acts  of  deglutition  are  set  up,  and  the  tube 
passes  onward  without  effort  into  the  stomach,  a 
distance  of  about  six  inches.  Milk  freshly  drawn  from 
the  breast,  or  food  suitably  mixed  and  warmed,  is 
poured  into  the  funnel  and  allowed  to  pass  slowly 
into  the  stomach,  the  tube  being  compressed  between 
the  finger  and  thumb  to  regulate  the  flow.  Care 
must  be  taken  not  to  give  too  much  at  a time,  and 
not  to  give  it  too  quickly.  When  removing  the  tube 
it  must  be  compressed  and  withdrawn  rapidly,  for, 
if  taken  out  slowly,  all  the  introduced  food  will  be 
vomited. 

This  method  of  feeding  is  suitable  for  all  children 
who  for  any  reason  are  unable  to  swallow ; in  some 
children,  notably  those  with  any  throat  affection,  the 
tube  should  be  passed  through  the  nose.  It  may  be 
used  for  feeding  premature  children,  as  has  been  pre- 
viously referred  to.  It  is  suitable  in  the  presence  of 
persistent  vomiting.  It  is  a curious  fact  that  food 
introduced  in  this  manner  can  often  be  retained,  even 
in  large  quantity,  although  food  taken  in  the  ordinary 
manner  is  at  once  vomited.  A possible  explanation  is 
that  the  prolonged  and  repeated  irritation  of  the  vagus 
and  sympathetic  nerves,  induced  by  the  acts  of  swal- 
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lowing,  are  avoided,  and  also  the  repeated  mechanical 
stimulation  of  the  stomach  by  the  entrance  of  small 
quantities  of  food  at  each  act  of  swallowing. 

The  number  and  quantity  of  the  feeds  depend,  as  in 
other  circumstances,  on  the  weight,  age,  and  strength  of 
the  infant.  The  same  evils  result  from  over-feeding 
as  if  the  child  were  fed  from  the  bottle.  Special  care 
must  be  taken  to  keep  the  tube  and  funnel  clean. 

Statistics  from  the  Paris  Maternite  show  the  influence 
of  gavage  and  use  of  the  incubator  on  the  mortality  of 
premature  infants : 

TABLE  CXY. 

Influence  of  Forced  Feeding  and  the  use  of  the  Incubator 


Duration  of 

on  Mortality. 

Percentage 

mortality. 

gestation. 

Formerly. 

Recently. 

6 months 

IOO’O 

84-0 

6 i „ 

7S-5 

63 ‘4 

7 

6io 

50-2 

74 

46-0 

23-0 

8 

22*0 

1 1 2 

84 

120 

4'° 

Lavage. — Washing  out  the  stomach  is  sometimes 
of  great  value  in  the  feeding  of  nursing  infants.  It  is 
carried  out  by  the  introduction  of  a tube,  after  the 
method  described  in  the  last  paragraph,  then  pouring 
in  the  fluid  used  for  the  washing,  and  withdrawing  it 
by  syphon  action.  Allow  any  gas  present  in  the 
stomach  to  escape  before  pouring  in  the  water. 

The  fluid  used  may  be  simple  warm  water,  or  a 
solution  of  bicarbonate  of  soda  in  distilled  water.  From 
one-half  to  one  ounce  may  be  poured  in  at  a time,  and 
then  withdrawn,  and  the  process  repeated  three  or  four 
times  until  the  water  returns  clear.  Lumps  of  curd 
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may  be  disintegrated  by  repeated  washing,  or  may  be 
vomited  up  by  the  side  of  the  tube,  together  with 
tenacious  masses  of  mucus.  After  the  washing,  let 
the  child  remain  perfectly  quiet  for  half  an  hour  before 
nursing  or  feeding.  If  artificial  food  is  given,  let  it  be 
bland  and  easily  digestible,  such  as  egg-albumin  water 
or  diluted  peptonised  milk,  for  the  next  twenty-four 
hours. 

Lavage  may  be  employed  for  repeated  vomiting, 
poisoning,  convulsions  due  to  indigestible  food,  and 
occasionally  under  other  conditions.  Prostration  and 
urgent  thirst  may  be  relieved  by  leaving  an  ounce  of 
water  in  the  stomach  after  the  washing.  The  process 
is  not  unattended  with  danger,  and  may  cause  sudden 
death  from  syncope,  or  give  rise  to  convulsions.  Poi- 
sonous antiseptics  must  not  be  used. 


CHAPTER  XIX. 


THE  GROWTH  OF  INFANTS  AND 
CHILDREN. 

It  has  been  previously  shown  that  the  increase  in 
weight  of  children  is  the  best  indication  of  satisfactory 
progress,  and  that  the  absence  of  the  normal  weekly 
gain  in  weight  indicates  some  deficiency  in  the  quantity 
or  the  quality  of  the  food,  or  the  presence  of  some 
disturbing  factor,  such  as  teething  or  the  onset  of 
some  morbid  process.  Very  often  a loss  of  weight  is 
the  only  indication  that  anything  is  wrong  with  the 
child,  and  may  be  regarded  as  a kind  of  danger  signal. 
Similarly  the  presence  of  an  increase  in  weight,  although 
the  child  does  not  seem  to  be  going  on  quite  satis- 
factorily, is  generally  enough  to  show  that  there  is 
nothing  serious  amiss. 

Taken  by  itself  an  increase  in  weight  is  not  always 
an  absolutely  reliable  sign  of  perfect  health ; there 
should  be,  also,  a progressive  increase  in  height.  Thus, 
a rachitic  infant  may  put  on  fat  to  a considerable 
extent,  especially  when  fed  on  condensed  milk  and 
patent  foods,  and  yet  be  the  very  reverse  of  strong  and 
healthy. 

An  absence  of  increase  in  weight,  as  shown  by  the 
weekly  weighing,  is  constantly  the  only  sign  that  a 
hand-fed  baby  is  not  getting  a sufficient  quantity  of 
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food  or  a sufficiently  nutritious  food.  This  applies 
both  to  healthy  infants  and  to  those  under  treat- 
ment for  various  disorders.  In  the  latter  case  there 
is  much  too  great  a tendency  to  ascribe  the  lack  of 
gain  in  weight  to  the  constitutional  disturbance 
rather  than  to  the  food  supply,  and  no  doubt  the 
explanation  is  often  right.  A loss  of  weight  is  a 
more  valuable  sign  of  something  amiss  than  the 
presence  of  a gain  is  a sign  that  all  is  well.  In 
hospital  practice,  it  is  not  very  uncommon  to  find  a 
marked  increase  in  weight  in  a child  recently  admitted, 
although  it  may  be  suffering  from  a serious  disorder. 
This  gain  is  due  to  the  better  quality  of  the  food, 
the  greater  regularity  of  feeding,  the  warmth  and 
cleanliness,  and  the  better  nursing.  The  progressive 
increase  rarely  continues  for  more  than  a week. 

Whenever  a loss  of  weight,  and  to  a certain  extent 
the  same  holds  good  in  the  case  of  the  absence  of  a 
gain,  is  noticed,  care  and  attention  must  be  devoted 
to  finding  out  the  cause  and  remedying  it.  Among 
some  of  the  common  causes  may  be  mentioned  teeth- 
ing, insufficient  or  innutritious  or  unsuitable  food,  cold 
weather  and  insufficient  clothing,  and  simple  morbid 
processes,  such  as  dyspepsia  and  infantile  diarrhoea. 
Most  of  these  causes  can  be  remedied  as  soon  as  the 
weekly  weighing  shows  that  one  or  other  is  in  opera- 
tion. Without  the  weighing  there  might  be  no  in- 
dication that  anything  was  wrong.  If  none  of  these 
causes  account  for  the  loss,  some  more  serious  morbid 
process,  such  as  the  onset  of  a specific  fever  or  the 
presence  of  deeply  seated  tuberculous  mischief,  may  be 
the  source  of  the  wasting. 

Method,  of  Weighing1. — A useful  apparatus  is 
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Hawksley’s  Infant  Weighing  Machine,  consisting  of 
an  elongated  basket  tray  supported  on  a recording 
dial  and  weighing  up  to  twenty- eight  pounds,  by 
ounces.  Its  price  is  one  guinea.  A better  but  more 
expensive  machine  is  used  in  France,  the  weight 
being  estimated  by  the  metric  system.  A good  pair 
of  kitchen  scales  will  suffice,  but  it  is  very  common  to 
find  that  such  scales  are  not  accurate. 

The  child  should  be  weighed  at  exactly  the  same 
time  on  successive  days  during  the  first  month  of 
life,  and  after  that  once  a week  up  to  the  end  of 
the  first  year  of  life.  The  most  suitable  day  to 
select  for  the  weekly  weighing  is  Sunday,  as  it  is 
less  likely  to  be  forgotten  than  a week-day.  The 
child  should  be  weighed  after  being  washed  and 
wrapped  in  a warm  flannel ; the  weight  of  the 
flannel  must  be  taken  and  subtracted  from  the  total 
weight,  and  the  result  recorded  on  the  chart  provided. 

It  is  advisable  to  make  use  of  suitable  charts,  such 
as  are  here  illustrated,*  one  for  the  first  month  of 
life  and  one  for  the  first  year.  A record  of  the 
weight,  number  of  the  feeds,  the  amount  of  food 
taken  in  the  twenty-four  hours,  and  the  number  of 
stools  passed  should  be  kept,  and  room  on  the  chart 
should  be  left  for  the  insertion  of  notes  as  to  the 
nature  and  composition  of  the  food.  Supposing  the 
amount  of  food  taken  to  remain  the  same,  the 
increase  in  weight  will  be  greater  if  the  bowels  have 
not  acted  than  when  they  have  been  freely  open.  The 
weight  of  the  daily  excreta  during  the  first  month 
may  be  taken  at  from  20-30  grammes  (f-i  ounce), 

* These  charts  may  be  obtained  separately  from  the  publishers, 
Messrs.  J.  & A.  Churchill,  7 Great  Marlborough  Street,  W. 
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so  that  a difference  of  this  amount  in  the  weight  may 
be  unimportant. 

The  weight  of  a child  at  birth  varies  considerably ; 
3000  grammes,  or  six  and  a half  pounds,  may  be 
taken  as  a fair  average,  but  this  is  often  exceeded. 
Boys  are  generally  heavier  than  girls.  The  children 
of  primiparas  are  usually  smaller  than  those  of  multi- 
part and,  as  a rule,  the  child  of  a younger  primipara 
weighs  less  than  that  of  an  older  one.  Such  rules  are 
not  of  much  practical  value,  as  the  size  of  the  child 
depends  mainly  on  the  physical  health  and  build  of 
the  mother,  the  surrounding  circumstances  of  the  mother 
as  to  food  supply,  rest,  and  freedom  from  worry,  and 
the  period  of  gestation  at  which  the  child  is  born. 

During  the  first  three  days  of  life  there  is  usually 
a decided  loss  of  weight  on  account  of  the  passage 
of  meconium  and  urine ; partly  also  due  to  loss  of 
water  from  the  skin  and  lungs ; and  largely  due  to 
the  lack  of  food  to  supply  nutriment  to  replace  the 
waste.  The  drying  up  and  separation  of  the  funis 
accounts  for  a loss  of  20-40  grammes.  The  total 
loss  of  weight  from  these  combined  causes  varies  in 
amount  from  five  to  ten  per  cent,  of  the  original 
weight,  and  it  is  often  not  regained  until  the  end 
of  the  second  week  of  life.  The  total  loss  has  been 
estimated  by  Haake,  Quetelet,  and  Winckel  at  222 
grammes,  about  half  a pound.  To  a certain  extent  the 
loss  may  be  regarded  as  physiological,  but  it  does  not 
always  take  place,  some  infants  gaining  from  birth. 
The  child  of  a primipara  is  more  likely  to  lose  a 
greater  percentage  of  its  original  weight  and  to 
recover  the  loss  with  greater  slowness  than  the  child 
of  a multipara.  This  is  simply  due  to  the  fact  that 
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the  milk  supply  of  the  primipara  is  not  as  quickly 
established.  The  prolonged  presence  of  colostrum 
corpuscles  in  the  milk,  from  nervous  disturbance  or 
other  cause  affecting  the  mother,  will  induce  a loss  of 
weight  in  an  infant  who  would  otherwise  gain  steadily. 
Colostrum  corpuscles  disappear  from  the  milk  of  mul- 
tipart more  rapidly  than  from  that  of  primiparae. 

The  gain  in  weight  may  be  remarkably  regular  and 
steady,  but  more  often  it  occurs  by  fits  and  starts, 
especially  during  cold  weather  or  at  the  time  of  the 
eruption  of  a tooth.  Periods  of  retardation  are  usually 
followed  by  periods  of  acceleration,  both  in  the  breast- 
fed and  the  hand-fed  infants.  At  a dental  period 
there  is  a minimal  gain  or  even  an  actual  loss. 

Speaking  generally,  the  initial  weight  is  doubled  in 
five  months  and  trebled  in  twelve  to  fifteen  months. 
Bottle-fed  babies  are  said  not  to  increase  as  rapidly, 
but  it  entirely  depends  on  the  mode-  of  feeding ; if 
the  food  is  suitable  in  quantity  and  quality  the  bottle- 
fed  child  may  gain  even  more  rapidly  than  the  breast- 
fed, especially  in  the  case  of  the  child  of  a primipara 
whose  milk  supply  is  somewhat  scanty. 

Rotch  gives  the  following  figures  as  applying  gener- 
ally. They  are  based  on  an  original  weight  of  3500 
grammes,  77  pounds,  and  a gain  of  30  grammes,  one 
ounce,  per  day  for  the  first  four  months,  and  10  grammes 
per  day  for  the  last  eight  months  of  the  first  year. 


TABLE  CXYI. 


General  Figures  of  Weight  (Rotch). 


Age. 


Weight.  Average  gain  per  day. 


Grammes.  P ounds. 


Pounds.  Grammes.  Ounces. 


At  birth  ...  3000-4000  ...  6 "6-8 -8 

From  birth  to  5 months  — 

From  5 to  12  months 


20-30  ...  §-1 

10-20  ...  i-§ 
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TABLE  CXVII. 

The  Rate  of  Gain  in  Weight  (Rotch). 


Age.  Weight 

Grammes.  Pounds. 

At  1 year  ....  9,500  ...  20 ‘90 

At  7 years  ....  19,000  ...  4i-8o 

At  14  years  ....  38,000  ...  83-6o 


In  Table  CXIX.  (pp.  326,  327)  Schmid-Monnard  gives 
the  weight,  length,  and  circumference  of  the  head  and 
chest  of  children  during  the  first  thirty  months  of  life. 
The  figures  were  obtained  from  3000  children,  and 
each  average  is  based  on  600-800  measurements.  The 
children  were  healthy  and  from  Halle  and  Frankfort-on 
tlie-Maine. 

Hahner’s  investigations  gave  the  following  results 
showing  the  daily  and  monthly  increase  in  weight : 

TABLE  CXVIII. 

Bate  of  Increase  in  Weight  (Hahner). 


Age. 

Weight  in 
grammes. 

Monthly 

increase. 

Rate  per  day. 

Ad  birth  . 

3100 

grammes. 

grammes. 

1 month 

3835 

735 

24-5 

2 months 

4930 

1095 

36-5 

3 » 

5540 

610 

20-3 

4 

6010 

470 

15-6 

5 >» 

66S0 

670 

22  3 

6 

7005 

325 

io-8 

7 

7680 

675 

22-5 

8 „ 

8100 

420 

i4-o 

9 

8370 

270 

9'° 

10 

S6S0 

310 

io-3 

11  „ 

9170 

490 

16-3 

12 

9470 

300 

IO’O 

THE  FEEDING  OF  INFANTS, 


326 


TABLE 


The  Growth  of 


BOYS. 

Age  in 
months. 

Weight. 

Gain. 

Length. 

Chest. 

Head. 

O 

— 

— 



31-6 

34'i 

I 

3451 

— 

50-6 

31-8 

34 -S 

2 

410S 

657 

54-i 

35  -o 

37 '4 

3 

4840 

732 

55 '6 

36-6 

38-8 

4 

5670 

830 

59 '9 

39 'o 

40  2 

5 

586S 

198 

60  ‘5 

377 

41  2 

6 

6802 

934 

6yo 

40-3 

42  3 

7 

7017 

215 

64-4 

40 ‘2 

42-8 

8 

7152 

135 

66t 

42  3 

43 ‘4 

9 

7579 

427 

67-4 

41-5 

44'5 

IO 

8312 

733 

65-9 

42*2 

44'5 

I I 

S412 

100 

69  6 

42-6 

447 

12 

858S 

176 

710 

43 '2 

457 

• 3 

8479 

-109 

707 

43 ’o 

45 '4 

14 

S8q7 

418 

72-2 

437 

46-2 

15 

8825 

-72 

73 ‘o 

437 

46 ’2 

16 

9414 

589 

74'i 

44 '0 

467 

17 

9810 

396 

76-0 

45 'o 

46-5 

18 

9650 

-160 

74  ’6 

45 -o 

46-9 

19 

9818 

168 

76-1 

45 '2 

47  2 

20 

9973 

155 

77  '5 

46-1 

46-9 

21 

9911 

-62 

757 

44 ’9 

46 '6 

22 

10334 

423 

78-2 

45 ‘4 

483 

23 

10229 

-5 

78-1 

45 'o 

47  '9 

24 

IOS47 

316 

78  -8 

45 '5 

48  ’O 

25 

10542 

-5 

80 -o 

46-9 

47-8 

26 

1 1 130 

59i 

Si -6 

47’i 

48-6 

27 

moo 

-33 

80 -o 

47 ‘2 

48-5 

28 

1 1000 

-100 

82-0 

46-0 

49  0 

29 

1 1 150 

150 

82-5 

467 

4S7 

3° 

1 1407 

257 

837 

47 

48-9 
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CX1X. 

Infants  (Schmid-Monnard). 


GIRLS. 


Weight. 

Gain. 

Length. 

Chest. 

Head. 







3i  1 

331 

3219 

— 

5°'r 

3i'4 

33-6 

4002 

783 

53-8 

34'5 

36  2 

4792 

790 

57'5 

36-2 

37  '3 

5409 

617 

59'3 

37 '5 

39'1 

5866 

457 

61  -o 

38-8 

40 'O 

6426 

560 

62  *2 

38-9 

41  *2 

6855 

429 

64  'O 

39-8 

42*1 

6936 

81 

64-9 

39’8 

427 

7396 

460 

66 ’9 

40-4 

43 '2 

7527 

131 

67 ’O 

41  -o 

43 '9 

7588 

61 

67  -o 

41-0 

43  '9 

7756 

168 

68-i 

41 -i 

44 '4 

8277 

521 

71-8 

427 

44 '8 

8350 

73 

70-9 

427 

45'1 

8200 

-150 

7o-5 

427 

45  ‘2 

8807 

607 

72-5 

43’3 

45-9 

9164 

357 

73  '8 

43 ‘6 

467 

9219 

55 

74‘i 

44 ’2 

45 -4 

9247 

28 

73-8 

44-1 

46-0 

9084 

237 

74 ‘6 

43 ’5 

457 

9261 

177 

75‘2 

43‘3 

46-0 

9887 

626 

777 

45 ‘2 

467 

9700 

-187 

77  'o 

45 ‘i 

46-4 

10106 

406 

79 -5 

45 ’5 

46-5 

10058 

-48 

792 

45 ’o 

46-5 

10336 

278 

80 '4 

45‘9 

46-9 

10508 

172 

80  "O 

457 

467 

10150 

-358 

80 '0 

44 ‘8 

47 'i 

moo 

950 

83-5 

46-1 

477 

10829 

-271 

83  '4 

47-1 

46-S 
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Sutils  in  the  Archives  of  Pediatrics,  1890,  gives  some- 
what similar  figures. 


TABLE  CXX. 

Rate  of  Increase  in  Weight  (SUTILS). 


Age. 

Weight  in 
grammes. 

Monthly 

increase. 

Bate  per  day. 

At  birth 

3000 

grammes. 

grammes. 

1 month 

3750 

750 

25*0 

2 months 

4450 

700 

23'3 

3 

5100 

650 

21  6 

4 

5700 

600 

20 'O 

5 

6250 

550 

18-3 

6 „ 

6750 

500 

166 

7 

. 7200 

450 

150 

S ,, 

7600 

400 

i3'3 

9 

8000 

400 

1 3 '3 

10  „ 

S350 

350 

1 1 '6 

n „ 

8700 

350 

1 1 6 

1 2 „ 

. 9000 

300 

no 

From  the  above  tables  and  other  data  we  can  deduce 


a fair  average  of  the  rate  of  growth  during  the  first 
year  of  life.  For  this  purpose  it  is  simpler  to  divide 
the  year  into  thirteen  months  of  twenty-eight  days 
each.  The  figures  represent  ounces. 


TABLE  CXXI. 

The  Rate  of  Increase  in  Weight  during  the  First  Year. 


Daily. 

Weekly.  Monthly. 

First  month .... 

G 

T 

6 24 

Second  

I 

7 28 

Third  

0 

T 

6 24 

Fourth  ,,.... 

tt 

22 

Fifth  ,,.... 

ft 

r 

5 20 

Sixth  ... 

y 

IT 

4i  18 

Seventh  

4 

T 

4 16 

Eighth  

A 

3i  i4 

Ninth  ...... 

ft 

TT 

2h  IO 

Tenth  

0 

TT 

2I  10 

Eleventh  ,,  • 

2 

r 

2 8 

Twelfth  . 

2 

r 

2 8 

Thirteenth 

3 

TT 

ii  6 
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Roughly,  this  amounts  to  a gain  of  six  ounces  a week 
during  the  first  three  months,  five  ounces  a week  for 
the  second  three  months,  3 ounces  for  the  third  three 
months,  and  two  ounces  a week  for  the  remainder  of 
the  year.  The  increase  in  weight  does  not  take  place 
with  such  absolute  regularity,  as  indicated  in  the  table, 
either  in  bottle-fed  or  breast-fed  infants.  To  a certain 
extent  the  rate  of  gain  is  affected  by  the  period  of  the 
year,  attaining  its  maximum  between  July  and  October. 
Sunlight  is  also  beneficial  to  increased  growth,  just  as 
in  the  vegetable  world.  Fresh  air  is  of  importance  as 
an  accelerating  agent. 

The  l’ate  of  gain  is  usually  proportionate  to  the 
initial  weight  of  the  infant  but  this  rule  does  not 
invariably  hold  good.  Sometimes  infants  abnormally 
small  at  birth  gain  weight  with  much  greater  rapidity 
than  those  of  a much  larger  initial  weight.  Sometimes 
infants  will  increase  steadily  in  weight  from  the  tune 
of  birth  to  the  end  of  the  first  year,  or  even  longer,  and 
more  commonly  is  this  the  case  with  the  breast-fed 
than  with  the  bottle-fed.  This  is  due  to  the  greater 
liability  to  digestive  disturbance  from  the  latter  mode 
of  feeding,  with  the  resulting  attack  of  gastric  or 
intestinal  trouble. 

Apart  from  this  danger  there  is  no  reason  why  a 
hand-fed  child  should  not  increase  in  weight  with  as 
great,  or  even  greater  regularity,  than  the  breast-fed. 
The  amount  and  quality  of  its  food  can  be  so  easily 
regulated. 

Escherich  gives  the  following  table  of  the  life- 
history  of  a hand-fed  infant  during  the  first  year  of  its 
life  : 
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TABLE  CXXII. 


Ihc  Diet  and  Increase  in  Weight  of  a Iland-fed  Infant. 


Mouth. 

Week. 

Food  in  grammes. 

No.  of  meals 
daily. 

Amount  of 
each  meal. 

Weight  of 
child. 

Gain. 

Milk. 

Water. 

Total. 

I. 

i 

150 

250 

400 

8 

50 

3275 

-225 

I 

200 

200 

400 

8 

50 

3275 

+ 0 

2 

250 

25O 

500 

8 

62 

3376 

+ 101 

3 

300 

200 

500 

8 

62 

3477 

101 

4 

350 

250 

600 

S 

75 

3579 

102 

II. 

5-6 

400 

400 

800 

7 

••5 

3942  1 

perweek 

7-8 

450 

450 

900 

7 

128 

4306  . 

182 

III. 

9-10 

500 

400 

900 

7 

128 

4614  l 

1 1 — 12 

55° 

450 

1000 

7 

•43 

4921  ) 

IV. 

•3-i4 

600 

400 

„ 

7 

•43 

5259  I 

15-16 

650 

35° 

„ 

7 

•43 

5576  1 

V. 

17-18 

700 

300 

6 

166 

584S  1 

19-20 

750 

250 

„ 

6 

„ 

6119  ) 

1 Ju 

VI. 

21-24 

800 

200 

6 

*1 

6679 

I40 

VII. 

25-28 

900 

100 

6 

„ 

7234 

•39 

VIII. 

29-32 

1000 

none 

6 

»* 

7669 

108 

IX. 

33-36 

1200 

1200 

6 

200 

8089 

105 

X. 

37-40 

1200) 

plus 

,, 

6 

»» 

8391 

76 

XI. 

41-44 

1200  • 

other 

„ 

6 

V 

8662 

72 

XII. 

45-48 

1 200  j food. 

” 

6 

** 

8893 

5S 

The  table  indicates  the  amount  of  food  which  can  be 
taken  by  an  infant,  but  it  is  doubtful  whether  it  is 
advisable  to  give  quite  such  large  quantities  for  each 
feed  during  the  first  two  months  or  to  give  the  milk 
so  little  diluted,  and  even  undiluted,  during  the  later 
months. 

A fairly  typical  life-history  of  a baby  brought  up  by 
hand  came  under  my  notice  and  is  illustrative  of  some 
of  the  points  above  referred  to.  It  is  not  given  as  an 
example  of  the  most  perfect  method  of  feeding  an 
infant  on  artificial  food. 
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TABLE  CXXIII. 


Life  History  of  a Hancl-fed  Baby  for  One  Year. 


Date. 

Age. 

Weight. 

Weekly  gain 
in  ounces. 

Diet  and  Remarks. 

1S91 

Dec.  22 

At  birth. 

7 lbs.  0 ozs. 

— 

Breast-fed. 

1892 

Jan.  22 

4 weeks. 

7 1.  5 .. 

5 

J 7 

>.  29 

5 ,, 

7 a 8 ,, 

9 

J 

Weaned. 

Feb.  5 

6 ,, 

7 13 

5 

Hand-fed,  vide  infra. 

Very  cold  weather. 

„ 12 

7 .. 

7 „ 13 

0 

Changed  to  all  woollen 

clothing. 

„ 19 

8 ,. 

8 > > 4 

7 

,,  26 

9 „ 

8 ..  15 

I I 

Rubbed  with  cod-liver 

Mar.  4 

10  „ 

9 » 5 » 

6 

oil  from  the  second 

11 

11 

O 

to  the  sixth  month. 

„ iS 

12  ., 

10  „ 0 „ 

11 

Gain  of  6 ozs.  weekly 

..  25 

13  .. 

10  „ S „ 

8 

during  February  and 

March. 

April  1 

14  1! 

11  ..  0 „ 

8 

Gain  of  8 ozs.  weekly 

„ 22 

4months. 

12  „ 8 „ 

8 

during  April,  May, 

and  June. 

June  22 

6 „ 

16  9 

8 

Still  more  rapid  gain 

July  22 

7 ,, 

,,  2 „ 

6 

during  August. 

Aug.22 

s „ 

21  !)  3 » 

12 

Delayed  by  gastro-en- 

teritis  during  Octo- 

ber  and  November. 

Dec.  22 

12  », 

23  ..  0 „ 

— 

Length  2 ft.  6 in. 

From  February  5,  to  March  22,  the  diet  consisted 
of  seven  feeds  daily.  Each  feed  was  composed  of : 


Boiled  milk 
Cream 
Lactose 
Water 


. 1 ounce 


h >> 

1 drachm 

1 i ounces  = Total  of  3 ounces 


F rom  the  age  of  three  to  six  months  each  feed  was 
composed  of : 


332 


THE  FEEDING  OF  INFANTS. 


Boiled  milk 
Cream 
Lactose 
Water 


2|  ounces 
i ounce 
i drachm 

i.j  ounces  = Total  of  4 ounces 


At  seven  months  the  amount  of  milk  was  increased, 
the  amount  of  cream  unaltered,  and  a teaspoonful  of 
Mellin’s  food  given  twice  a day.  When  nine  months 
old  an  attack  of  gastro- enteritis  occurred,  probably  due 
to  the  artificial  food.  At  the  age  of  ten  months  the 
child  took  two  pints  of  milk  daily  and  Savory  and 
Moore’s  food  in  each  bottle.  Gastro-enteritis  ensued 
during  October  and  November  and  was  probably  due  to 
over-feeding  with  too  rich  food.  Mellin’s  food  was 
tried  on  two  subsequent  occasions  and  each  time  gave 
rise  to  some  diarrhoea. 

The  weight  of  this  child  wras  doubled  in  five  months 
and  trebled  in  eight  months.  Periods  of  delayed 
growth  were  followed  by  periods  of  much  accelerated 
growth — e.g.,  the  eighth,  ninth  and  twelfth  weeks. 
The  influence  of  cold  was  very  marked  in  the  seventh 
week  and  was  easily  remedied  by  the  change  to  woollen 
clothing.  The  average  monthly  rate  of  growth  during 
the  year  was  one  pound  two  and  a half  ounces,  or  a 
weekly  gain  of  four  and  a quarter  ounces.  This 
average  would  have  been  very  much  higher  if  diges- 
tive disturbance  had  not  occurred  in  the  later  months 
of  the  year  and  if  it  were  calculated  from  the  time  of 
weaning.  Thus,  from  January  22,  to  August  22,  the 
weight  increased  no  less  than  fourteen  pounds  all  but 
two  ounces,  or  an  average  gain  per  month  of  almost 
two  pounds,  that  is,  a weekly  gain  of  nearly  eight 
ounces. 

Sometimes  breast-fed  children  increase  even  more 
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rapidly  in  weight.  The  eight-month  old  child  of  a 
German  woman  of  the  lower  class  came  under  my  care 
for  whooping  cough.  It  was  a fine  healthy  looking 
child  with  a good  colour  and  not  a trace  of  rickets 
about  it,  except  the  absence  of  teeth.  The  mother  was 
of  medium  height  and  build,  and  said  the  child  was  not 
particularly  big  at  birth.  She  had  had  three  other 
children,  one  of  which  had  died  of  croup  and  one  of 
water  on  the  brain ; also  two  miscarriages,  so  the 
maternal  history  cannot  be  considered  very  favourable 
to  the  child.  The  latter  had  been  brought  up  entirely 
on  the  breast  for  the  first  six  months,  and  for  the  last 
two  had  been  given  in  addition  various  mouthfuls  of 
extra  food  such  as  coffee,  milk  and  cocoa.  Its  flesh 
was  firm  and  the  fontanelle  small,  and  it  weighed 
twenty-three  and  a half  pounds.  Its  age  was  a few 
days  under  eight  months. 

Growth  in  Length. — The  average  length  of  the 
new-born  male  child  is  twenty  inches,  and  the  female 
about  half  an  inch  less.  Needless  to  say  the  size 
varies  considerably  according  to  the  weight  of  the 
child,  the  degree  of  development  and  the  duration  of 
gestation.  The  rate  of  increase  in  length  has  been 
determined  by  Liharzik  to  follow  a definite  law,  in  an 
arithmetical  series,  thus  : 

Month.  First.  Third.  Sixth.  Tenth.  Fifteenth.  Twenty-first. 

a.  a + b.  a + 2b.  a + 3b.  a + 4b.  a + 5b.  a + 6b. 

A series  in  arithmetical  progression  where  a = 50  cm.  or 
20  inches  ; b = 7^  cm.  or  3 inches. 

This  series  gives  a more  rapid  rate  of  growth  than  is 
found  to  occur  on  reference  to  Schmid-Monnard’s  table. 
According  to  that  table  the  average  rate  of  growth  is 
about  three  quarters  of  an  inch  (2  cm.)  per  month 
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during  the  first  year.  These  figures,  although  deduced 
from  the  average  results  of  measurements  of  a large 
number  of  children  of  a given  age,  are  not  conclusive, 
but  in  actual  practice  are  more  constant  than  those  of 
Liharzik’s  scheme.  Growth  in  length  takes  place  most 
rapidly  during  the  early  months  of  the  year  from  March 
up  to  the  end  of  June,  and  is  not  so  rapid  in  the 
winter  months.  A period  of  rapid  growth  in  length  is 
often  accompanied  by  delay  in  increase  of  weight,  and 
preceded  by  a rapid  increase  in  weight.  The  two  pro- 
cesses rarely  take  place  at  the  same  time.  The  body 
appears  to  store  up  material  preparatory  to  increase  in 
growth,  this  being  indicated  by  the  increase  in  weight. 
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THE  PREPARATION  OF  FOODS  SUITABLE 
FOR  INFANTS  AND  CHILDREN. 

Albumin  Water. — Take  the  white  of  a fresh  egg  and 
cut  it  in  various  directions  with  a clean  pair  of  scissors. 
Shake  it  up  in  a flask  with  a pinch  of  salt  and  six  ounces  of 
pure  cold  water.  Strain  through  muslin.  It  may  be 
made  more  dilute  and  sweetened  with  sugar  or  flavoured,  if 
desired.  It  may  be  given  alone  or  mixed  with  milk,  fresh 
or  condensed.  It  is  a useful  method  of  giving  proteid  to 
infants  who  digest  the  milk  proteids  badly. 

Alkaline  Solution. — Buy  bicarbonate  of  soda  (baking 
powder)  in  packets  of  one  drachm  each,  and  add  one  such 
packet  to  a pint  and  a half  of  distilled  or  pure  boiled  water. 
Shake  well  and  keep  in  a tightly  corked  bottle.  This  makes 
a solution  of  the  strength  of  a grain  to  a tablespoonful.  It 
may  be  used  instead  of  lime  water. 

Arrowroot  Food. — Mix  milk,  cream,  lime  water  and 
arrowroot  water  in  equal  parts.  Add  one  teaspoonful  of 
sugar  to  eight  ounces  of  the  mixture.  This  amount  is 
suitable  for  an  infant  about  nine  months  of  age. 

Arrowroot  Gruel. — Rub  up  two  teaspoonfuls  of  arrow- 
root  with  a little  cold  water  into  a smooth  paste  and  pour 
on  it,  while  stirring,  half  a pint  of  boiling  water.  It  may 
be  boiled  for  three  minutes  to  render  it  more  digestible. 
Flavour  with  sugar  and  spices  if  desired. 
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Arrowroot  Pudding. — Mix  up  a tablespoonful  of  arrow- 
root  with  cold  water  into  a paste  and  pour  on  it,  while 
stirring,  a pint  of  boiling  milk ; add  one  egg,  well  beaten 
with  a tablespoonful  of  white  sugar.  Boil  for  five  to  ten 
minutes. 

Arrowroot  Water. — Bub  up  a teaspoonful  of  arrowroot 
with  a tablespoonful  of  cold  water  until  smooth  ; pour  on  it, 
while  stirring,  a pint  of  boiling  water  and  boil  for  five 
minutes. 

It  may  be  used  as  a diluent  for  milk  in  cases  of  diarrhoea. 

Baked  Flour. — Spread  a thin  layer  of  flour  in  a flat 
tin  tray  and  place  it  in  a hot  oven  for  three  hours.  A 
small  portion  of  the  flour  is  converted  into  dextrine.  It 
may  be  given  in  cases  where  starchy  foods  are  permissible 
and  possesses  a little  advantage  over  ordinary  flour. 

Barley  Water. — This  is  an  almost  pure  solution  of 
starch  and  may  be  made  according  to  one  of  the  following 
methods : 

1 . Grind  up  two  teaspoonfuls  of  dry  clean  grain  barley 
in  a coffee-mill.  Place  it  in  a jug  and  pour  on  it,  while 
stirring,  a pint  of  boiling  water.  Stand  the  jug  near  the 
fire  for  an  hour,  stirring  occasionally,  and  then  strain 
through  muslin.  Add  a pinch  of  salt. 

2.  Thick  : make  in  the  same  way  but  with  only  half  the 
quantity  of  water  and  boil  for  fifteen  to  twenty  minutes. 

3.  Put  two  teaspoonfuls  of  prepared  barley  into  a clean 
enamelled  saucepan  and  add  a little  water ; boil  rapidly  for 
five  minutes  and  throw  the  water  away.  Then  add  a pint 
of  cold  filtered  water  and  boil  slowly  down  to  two-thirds  of 
a pint ; strain  through  muslin. 

4.  Bartholow’s  Method  : Wash  two  ounces  of  pearl 
barley  with  cold  water;  boil  it  for  five  minutes  in  fresh 
water  and  throw  both  waters  away.  Then  pour  on  two 
quarts  of  boiling  water  and  boil  it  down  to  one  quart. 
Strain  and  flavour  with  thin  lemon  peel  and  sugar. 
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5.  Wash  a tablespoonful  of  pearl  barley  in  cold  water. 
Strain  off  the  water  and  pour  on  the  barley  a quart  of  boil- 
ing water  and  add  the  rind  of  a lemon,  pared  thin,  and  two 
or  three  lumps  of  sugar.  Let  it  stand  for  seven  or  eight 
hours  and  strain. 

Barley  Water  and  Egg. — Vide  Egg  and  Barley  Water. 

Barley  Jelly. — Add  a pint  and  a half  of  water  to  two 
heaping  tablespoonfuls  of  washed  pearl  barley  and  boil 
slowly  down  to  a pint.  Strain  out  the  barley  and  let  the 
liquid  settle  to  a jelly. 

Two  teaspoonfuls  in  warm  sweetened  milk,  eight  ounces, 
are  enough  for  a feed  for  a child  nine  months  of  age. 

Beef  Essence. — 1.  Mince  up  a pound  of  rumpsteak, 
without  fat,  and  place  it  in  mortar  with  three  tablespoon- 
fuls of  water;  pound  it  well  and  set  it  aside  to  soak  for 
two  hours.  Then  set  it,  with  a pinch  of  salt,  in  a covered 
earthen  jar ; cement  the  edges  of  the  cover  with  dough  and 
tie  a piece  of  cloth  over  the  top.  Place  the  jar  in  a pot 
half  full  of  boiling  water  and  let  it  simmer  on  the  fire  for 
four  hours.  Strain  through  a coarse  sieve.  (Starr.) 

2.  Mince  up  lean  beef  into  small  pieces  and  put  them, 
with  a little  water,  into  a wide-mouthed  bottle  securely 
corked.  Stand  the  bottle  for  several  hours  in  boiling  water 
and  strain. 

3.  Mince  up  half  a pound  of  fresh  beef  and  add  to  it  half 
a pint  of  pure  cold  water,  an  eggspoonful  of  salt  and  five 
drops  of  pure  hydrochloric  acid.  Mix  well  and,  after  stand- 
ing an  hour,  pass  it  through  a conical  sieve  without  pressure, 
refiltering  until  the  fluid  runs  clear.  Next  pour  a second 
half-pint  of  water  on  the  residue  and  allow  it  to  filter 
through.  Mix  the  two  filtrates. 

Dose : One  teaspoonful  to  one  tablespoonful,  according 
to  age. 

Beef  Juice. — -1.  Take  a piece  of  fresh  raw  beef  and 
scrape  it  well  with  a fork  or  meat  scraper,  or  mince  it 
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finely  ; place  it  in  the  bottom  of  a cup,  and  just  cover  with 
pure  cold  Water  to  which  a pinch  of  salt  has  been  added. 
Let  it  stand  for  an  hour  and  squeeze  through  muslin. 

2.  Cut  up  some  lean  rumpsteak  or  sirloin  of  beef  into 
pieces  which  will  go  into  the  cavity  of  a lemon-squeezer, 
or  use  a proper  meat  press.  Broil  rapidly  before  the  fire  ; 
heat  the  squeezer  by  dipping  it  in  hot  water  and  forcibly 
express  the  juice  through  it. 

The  first  method  gives  the  best  results.  The  juice  may 
be  given  warm  or  cold.  To  warm  it  put  the  vessel  contain- 
ing it  in  hot  water ; if  too  great  a heat  is  applied  the 
albumen  is  coagulated  and  the  value  of  the  juice  much 
diminished.  It  may  be  given  alone,  or  mixed  up  in  milk 
in  the  bottle,  in  doses  of  a teaspoonful  to  a tablespoonful, 
according  to  the  age  of  the  child. 

Beef  Pulp. — Take  a piece  of  raw  lean  rumpsteak  or 
undercut  of  sirloin  of  beef  and  scrape  it  thoroughly,  so  as 
to  separate  the  muscle  fibres  from  the  tendinous  parts. 
Discard  the  latter  and  pound  up  the  remainder  in  a mortar 
into  a pulp ; then  rub  through  a hair  sieve  and  season  with 
a little  salt  and  pepper. 

A teaspoonful  may  be  given  three  times  a day  to  an 
infant  under  one  year,  rubbed  up  with  water  to  the  con- 
sistency of  a thick  cream.  For  older  children  it  may  be 
rolled  up  into  small  balls  and  lightly  fried  or  grilled.  Or 
it  may  be  given  spread  between  thin  layers  of  bread  and 
butter.  This  is  a very  nutritious  and  digestible  food. 

There  is  a slight  danger  in  the  use  of  raw  meat  prepara- 
tions and  beef  tea  made  without  exposure  to  a moderate 
temperature.  This  risk  is  the  introduction  of  the  cysti- 
cercus  of  one  of  the  tape  worms.  The  danger  is  small  and 
far  counterbalanced  by  the  amount  of  good  some  of  these 
preparations  accomplish,  especially  the  raw  meat  pulp  and 
meat  juice. 

Beef  Tea, — Numerous  methods  are  in  vogue  of  which 
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the  following  are  some  of  the  best.  No  beef  tea  is  nearly 
as  nutritious  as  it  is  commonly  thought  to  be.  The  usual 
preparations  contain  very  little  proteid  matter  and  are 
chiefly  solutions  of  gelatin,  extractives  and  salts.  If  heated 
to  boiling  point  the  small  amount  of  proteid,  which  has 
passed  into  solution,  is  coagulated  and  is  generally  strained 
off  although  it  is  the  most  nutritious  part  of  the  food.  The 
first  mode  of  preparation  gives  the  best  results  in  nutritive 
products.  No  beef  tea  is  as  valuable  a food  as  beef  juice, 
nor  as  the  beef  essence  made  according  to  the  third  mode 
described,  and  it  should  be  regarded  rather  as  a stimulant 
than  a food. 

The  same  remarks  apply  to  most  of  the  meat  extracts  in 
the  mai’ket,  such  as  Liebig’s,  Valentine’s,  Ac.  Some  of  the 
more  recent  preparations  have  perhaps  a greater  value, 
such  as  Bovril,  judging  by  the  way  in  which  it  is  made. 
There  is  no  advantage  in  using  these  proprietary  foods, 
except  perhaps  for  the  sake  of  saving  trouble  or  while  on  a 
journey ; fresh  meat  can  be  obtained  very  easily,  and  not 
only  is  the  nutritive  value  of  the  juice  and  pulp  prepared 
from  it  greater  than  that  of  the  proprietary  foods,  but  also 
the  expense  is  considerably  less. 

1.  Mince  one  pound  of  lean  beef  and  add  to  it  one  pint 
of  pure  cold  water  and  ten  drops  of  dilute  hydrochloric  acid. 
Let  it  stand  for  two  or  three  hours,  with  occasional  stirring, 
and  then  simmer  for  ten  to  twenty  minutes. 

2.  Mince  up  half  a pound  of  lean  fresh  raw  rumpsteak 
and  put  it  with  a pint  of  cold  water  into  a clean  covered 
tin  saucepan.  Stand  it  by  the  side  of  the  fire  for  four 
hours  and  then  simmer  gently  for  two  hours.  Skim 
thoroughly  to  remove  the  grease.  Do  not  let  it  boil. 

3.  Mince  finely  one  pound  of  lean  beef  and  put  it  with 
its  juice  into  an  earthen  vessel,  containing  a pint  of  water 
at  a temperature  of  75°  C.,  and  let  it  stand  for  an  hour. 
Strain  through  muslin,  taking  care  to  squeeze  all  the  juice 
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out  of  the  meat.  Then  heat  slowly  on  the  fire  just  to 
boiling  point  ; remove  and  flavour  with  salt. 

When  given,  stir  up  the  sediment ; it  consists  of  coagu- 
lated albumen  and  is  very  nutritious,  the  most  valuable  part 
of  the  preparation. 

4.  Rapid  method. — Scrape  one  pound  of  lean  meat  with 
a fork  or  meat  scraper  and  put  it  into  a clean  enamelled 
saucepan ; pour  on  it  half  a pint  of  boiling  water  and, 
after  putting  the  cover  on  the  pan,  stand  it  on  the  hob  for 
ten  minutes.  Then  strain  it  into  a cup  and  put  the  cup  in 
ice  water.  When  cold,  skim  thoroughly.  Season  and  warm 
it  when  required  for  use. 

Beef  Tea  and  Oatmeal. — Mix  up  a tablespoonful  of 
oatmeal  with  cold  water  into  a thin  paste  and  pour  on  it, 
while  stirring,  a pint  of  boiling  beef  tea.  Boil  for  ten 
minutes,  with  frequent  stirring,  and  strain  through  a coarse 
sieve.  Add  salt  and  spices  to  taste.  Suitable  for  older 
children. 

Biedert’s  Cream  Mixture. — Vide  p.  149. 

Blanc  Mange. — Whip  up  three  ounces  of  white  sugar 
with  a pint  of  cream  and  enough  lemon  extract  to  flavour ; 
add  the  mixture  to  a solution  of  half  an  ounce  of  gelatin  in 
half  a pint  of  water.  Make  the  mixture  while  warm  and 
heat  it  to  a moderate  stiffness  ; then  pour  into  moulds. 

Milk  may  be  used  instead  of  water  to  make  it  still  more 
nutritious. 

The  common  kind  of  blanc  mange  is  a cornflour  jelly  or 
mould,  ride  infra. 

Bread  Jelly. — Take  four  ounces  of  stale  crumb  of  bread 
and  break  it  into  small  pieces ; cover  with  boiling  water 
and  let  it  stand  for  six  hours.  Squeeze  out  the  water  and 
add  fresh  water  to  the  pulp.  Boil  for  an  hour  and  a half  ; 
squeeze  out  the  water  and  pass  the  pulp  through  a fine  hair 
sieve.  On  cooling  a jelly  is  formed. 

It  may  be  given  with  sweetened  milk  or  with  plain  water, 
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in  the  proportion  of  a tablespoonful  to  eight  ounces.  If 
mixed  with  plain  water  only  it  is  very  deficient  in  proteid 
and  fat ; these  may  be  added  in  the  form  of  raw  meat  juice 
and  cream.  It  must  be  prepared  fresh  twice  daily,  as  it 
will  not  keep. 

Broths — 1.  American. — Put  alternate  layers  of  finely 
minced  meat  and  vegetables  in  a tin  vessel  which  can  be 
hermetically  sealed.  Seal  it  up  and  keep  it  in  a hot 
water  bath  for  six  or  seven  hours ; then  press  out  the 
broth. 

2.  Paris  Hospital  Broth. — Mix  up  two  pounds  of  minced 
meat,  one  pound  of  fresh  vegetables,  and  two  teaspoonfuls 
of  salt ; boil  the  mixture  very  slowly  over  a gentle  fire  for 
six  hours.  Strain  and  press  out  the  juice. 

3.  Chicken. — Take  a small  chicken  and  remove  from  it 
the  skin  and  fat ; chop  it  up,  bones  and  all,  into  small 
pieces ; add  a little  salt,  and  place  the  whole  in  a covered 
saucepan  with  a quart  of  boiling  water.  Simmer  gently 
for  two  hours  and,  after  allowing  it  to  stand  for  another 
hour,  strain  it  through  a sieve. 

4.  Mutton. — Mince  up  a pound  of  lean  mutton  and  put 
it  into  a saucepan  with  three  pints  of  water ; add  a little 
salt  and  allow  it  to  simmer  gently  for  two  hours.  Then 
strain  into  a basin,  finally  squeezing  the  residue  in  a 
coarse  cloth.  Skim  off  the  fat  when  cold.  Serve  hot. 

5.  Veal. — Mince  up  a pound  of  lean  veal  and  pour  on 
it  a pint  of  cold  water.  Let  it  stand  for  three  hours  and 
then  slowly  heat  to  boiling  point.  Strain  through  a fine 
sieve  and  add  a little  salt. 

None  of  these  broths  possess  much  nutritive  value  and, 
like  beef  tea,  are  chiefly  extracts  containing  gelatin,  salts, 
and  extractives.  A more  nutritious  fluid  can  be  made  by 
digesting  the  meat  in  the  cold  with  the  aid  of  dilute 
hydrochloric  acid,  as  in  the  first  method  described  for 
making  beef  tea.  Any  kind  of  broth  can  be  thickened 
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by  the  addition  of  one  of  the  farinaceous  foods,  such  as 
cornflour,  rice  or  pearl  barley. 


Caraway  Water. — Put  one  ounce  of  caraway  seeds  in 
a small  muslin  bag  and  boil  it  in  a pint  of  water,  until 
reduced  to  half  a pint. 

It  may  be  given  alone  or  in  the  bottle,  hot  or  cold, 
for  flatulence  and  colic.  Other  spiced  waters  may  be  made 
in  a similar  way. 

Caudle. — Beat  up  an  egg  to  a froth ; add  a glass  of 
sherry  and  half  a pint  of  gruel.  Flavour  with  lemon 
peel,  nutmeg,  and  sugar. 

Useful  for  older  children  in  debilitated  conditions. 

Chavasse’s  Milk  Food. — Mix  equal  parts  of  new  milk 
and  water,  each  at  a temperature  of  90°  F. ; add  a small 
pinch  of  salt  and  enough  sugar  to  slightly  sweeten  the  mixture. 

Eight  to  twelve  tablespoonfuls  may  be  given  to  a child 
from  three  to  nine  months  of  age.  It  is  digestible  but 
deficient  in  fat. 

Cheadle’s  Food. — Mix  four  parts  of  bread  jelly,  made 
with  water  only,  three  parts  of  raw  meat  juice,  half  a pint 
of  cream,  and  one-fifth  part  of  sugar.  The  meat  juice  and 
the  bread  jelly  must  be  quite  fresh  and  made  twice  daily. 
It  is  a highly  nutritious  food. 

Chicken  Broth. — Vide  under  Broth. 

Clear  Soup. — Cut  up  a shin  of  beef  into  small  pieces 
and  put  it  into  a saucepan  with  just  enough  water  to  cover 
it.  As  soon  as  it  boils,  skim  it  and  add  a bundle  of  sweet 
herbs,  a little  turnip,  carrot  and  celery,  and  a little  pepper 
and  salt.  Add  more  water  and  let  the  whole  boil  for  three 
hours;  then  strain  and  put  it  on  one  side  until  the  next 
day.  Skim  oft"  all  the  fat,  add  browning  to  taste,  and  heat 
it  again.  Beat  up  two  eggs  to  a froth  and  put  them  into 
the  soup  with  a whisk.  Let  it  boil  gently  for  ten  minutes 
and  then  strain  through  a cloth. 
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Consomme.— Mince  up  a pound  of  lean  beef  and  put 
it  into  a saucepan  with  three  pints  of  water.  Boil  down 
to  one  pint,  frequently  skimming,  and  strain.  Mince  up 
half  a pound  of  lean  beef  and  mix  it  well  with  three  raw 
eggs;  beat  up  this  mixture  with  the  broth  and  boil  for 
half  an  hour. 

Cornflour  Jelly. — Mix  up  one  teaspoonful  of  cornflour 
into  a thin  paste  with  a little  cold  water  in  a tumbler, 
and  pour  on  sufficient  boiling  water,  while  stirring,  to  form 
a clear’  jelly.  Add  a little  sherry  and  sugar. 

Cornflour  Mould. — Put  one  pint  of  milk  into  a milk 
saucepan  or  clean  enamelled  pan  and  bring  it  to  a boil; 
add  a pinch  of  salt.  Mix  up  a quarter  of  an  ounce  of 
cornflour  into  a thin  paste  with  a little  cold  water  and 
stir  it  into  the  milk  when  almost  boiling.  Boil  gently 
for  ten  to  twenty  minutes. 

For  infants  under  one  year  of  age  use  equal  parts  of  milk 
and  water. 

Cream  and  Whey. — Mix  an  ounce  of  cream,  two  ounces 
of  whey,  two  ounces  of  hot  water,  and  one  teaspoonful  of 
milk  sugar  or  cane  sugar.  Prepare  the  whey  according  to 
the  first  method.  ( Vide  Whey.) 

It  is  suitable  for  infants  who  digest  casern  badly. 

Effervescing  Milk  Punch. — Vide  under  Peptoxised 
Foods. 

Egg- Albumin. — Vide  Albumin  Water. 

Egg  and  Barley  Water. — Put  the  white  of  one  fresh 
egg  in  a saucer  and  cut  it  in  various  directions  with  clean 
scissors.  Shake  it  up  in  a flask  with  six  ounces  of  thin 
barley  water  and  strain  through  muslin.  Add  a tea- 
spoonful of  white  sugar. 

The  addition  of  an  ounce  of  cream  will  render  it  a more 
perfect  food.  It  may  be  given  warm  from  the  bottle  but 
must  not  be  boiled. 
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Egg-Milk. — A fluid  resembling  human  milk  in  the 
proportions  of  proteid,  fat,  and  carbohydrate,  can  be 
made  by  mixing  egg-albumin,  cream,  and  white  sugar  in 
suitable  amounts. 

Mix  six  ounces  of  albumin  water,  one  and  a half  ounces 
of  cream,  and  a half-ounce  of  sugar.  The  mixture  con- 
tains about  2 per  cent,  of  proteid,  4 of  fat,  and  6-4  of 
sugar. 

Egg-nog. — Scald  some  new  milk  by  putting  it  in  a 
jug  into  a saucepan  of  boiling  water,  but  do  not  let  it 
boil.  Beat  up  a fresh  egg  with  a fork  in  a tumbler 
with  some  white  sugar;  add  a dessertspoonful  of  brandy, 
and  fill  up  the  tumbler  with  the  scalded  milk  when  cold. 

This  is  a very  nutritious  drink  for  older  children  in 
acute  disease. 

Egg  and  Brandy.— Rub  up  the  yolks  of  two  eggs 
with  a tablespoonful  of  white  sugar,  and  add  four  table- 
spoonfuls of  brandy,  and  eight  of  cinnamon  water.  Dose, 
one  teaspoonful  to  one  tablespoonful  every  two  hours. 

Eiloart’s  Mixture. — Make  two  ounces  of  meal  from 
wheat,  barley,  or  oats,  into  gruel  with  a pint  and  a half 
of  water  in  the  inner  vessel  of  a double  boiler.  Take 
out  the  inner  vessel  and  add  twenty-six  ounces  of  cold 
water  and  then  a teaspoonful  of  malt  extract.  Let  it 
stand  for  fifteen  minutes.  Put  back  the  inner  vessel, 
heat  for  fifteen  minutes,  and  strain  through  wire  gauze. 
Give  with  milk. 

The  starch  is  converted  into  dextrin  and  maltose,  and 
little  insoluble  starch  remains.  If,  as  in  the  presence  of 
diarrhoea,  less  maltose  is  required,  let  the  mixture  stand 
for  only  three  minutes  after  the  addition  of  the  cold 
water  and  the  malt  extract;  then  boil  for  ten  minutes 
to  stop  further  conversion. 

Entire  Wheat-meal  Cakes. — To  two  pounds  of  coarsely 
ground  or  crushed  whole  wheat  meal,  add  half  a pound  of 
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fine  flour  or  medium  fine  Scotch  oatmeal  and  a sufficient 
qmintity  of  baking  powder  and  salt.  When  well  mixed, 
rub  in  about  two  ounces  of  butter  and  make  into  a dough 
with  half  milk  and  half  water,  with  skimmed  milk,  or  with 
all  milk  if  preferred.  Make  into  flat  cakes,  like  tea  cakes, 
and  bake  without  delay  in  a quick  oven,  leaving  them 
afterwards  to  finish  at  a lower  temperature. 

Flour  Ball. — Take  one  pound  of  good  wheat  flour, 
unbolted  if  obtainable,  and  tie  it  up  very  tightly  in  a 
strong  pudding-cloth.  Put  it  in  a saucepan  and  boil 
constantly  for  ten  hours.  When  cold,  remove  the  cloth 
and  cut  away  the  soft  outer  covering  of  dough  that  has 
formed  and  reduce  the  hard-baked  interior  by  grating. 
In  the  yellowish  white  powder  obtained  almost  all  the 
starch  has  been  converted  into  dextrin  by  the  cooking. 
(According  to  Leeds  this  conversion  does  not  take  place. 
He  boiled  wheat  flour  in  a bag  for  five  days,  fifteen 
hours  a day,  and  found  on  analysis  almost  identically  the 
same  percentages  of  soluble  and  insoluble  carbohydrates 
in  the  flour  before  and  after  the  boiling.  The  food  must, 
therefore,  be  regarded  as  pure  starch.) 

Frankland’s  Artificial  Human  Milk. — Allow  one 
third  of  a pint  of  milk  to  stand  for  twelve  hours ; 
remove  the  cream  and  mix  it  with  two-fifths  of  a pint 
of  perfectly  fresh  cow’s  milk.  Take  the  milk  from  which 
the  cream  has  been  removed  and  put  a piece  of  rennet, 
about  an  inch  square,  or  a little  fluid  rennet,  into  it. 
Keep  the  vessel  containing  it  in  a warm  place  until  the 
milk  is  fully  curdled,  about  five  to  fifteen  minutes,  ac- 
cording to  the  activity  of  the  rennet.  If  solid  rennet  is 
used,  it  may  be  removed  as  soon  as  the  curdling  commences 
and  kept  for  future  use.  Break  up  the  cur'd  completely 
and  carefully  separate  the  whole  of  the  whey,  which 
should  then  be  rapidly  heated  to  boiling-point  to  destroy 
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the  remaining  ferment.  Then  strain  through  muslin  and 
dissolve  iio  grains  of  powdered  milk  sugar  in  the  hot 
whey.  Mix  the  whole  with  the  two-thirds  of  a pint  of 
new  milk  to  which  the  cream  from  the  other  fluid  was 
originally  added.  The  artificial  mixture  is  now  ready 
for  use  and  must  be  given  within  twelve  hours  of  its 
preparation.  It  contains  about  half  the  proteid  of  ordinary 
cow’s  milk. 

Gelatin. — Soak  a piece  of  plate  gelatin,  two  inches 
square,  in  cold  water  for  three  hours  and  then  dissolve 
with  stirring,  in  half  a pint  of  boiling  water.  On  cooling 
it  forms  a jelly. 

Or,  place  a piece  of  plate  gelatin,  one  inch  square,  in 
half  a tumblerful  of  cold  water  and  let  it  stand  for 
three  hours ; turn  the  whole  into  a teacup,  place  this  in 
a saucepan  half  full  of  water,  and  boil  until  the  gelatin 
is  dissolved. 

One  to  two  teaspoonfuls  may  be  added  to  each  bottle 
of  milk  food,  and  is  said  to  prevent  the  formation  of  large 
coherent  curds. 

Gelatin  Food. — Prepare  gelatin  in  the  same  way  as 
above,  and  while  it  is  hot  stir  in  a teaspoonful  of  arrow- 
root,  previously  rubbed  up  into  a thin  paste  with  cold 
water.  Add  milk  and  cream  in  varying  proportions. 

Gelatin  and  Milk. — Dissolve  a tablespoonful  of  gelatin 
in  half  a pint  of  hot  barley  water ; add  two  tablespoonfuls  of 
powdered  sugar  and  stir  in  one  pint  of  milk. 

Gravy  Soup. — Heat  one  pint  of  gravy,  beef  tea,  or 
mutton  broth  and,  when  almost  boiling,  stir  in  half  an 
ounce  of  cornflour,  barley  meal,  ground  rice,  oatmeal, 
semolina,  or  wheat  meal,  made  into  a thin  paste  with 
cold  water.  Boil  for  ten  minutes. 

Gruel. — Vide  Arrowroot,  Oatmeal,  &c. 

Gum  Arabic  Water. — Dissolve  a large  tablespoonful 
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of  gum  arabic  in  a pint  of  boiling  water,  and  sweeten 
with  a little  sugar. 

Sometimes  used  as  a diluent  instead  of  barley  water. 

Hominy  Grits. — Boil  two  tablespoonfuls  of  hominy 
until  quite  soft,  and  then  rub  up  with  butter  until  quite 
light ; add  slowly  half  a pint  of  boiling  milk,  with  constant 
stirring.  Strain  through  a sieve  and  boil  for  ten  minutes. 
Flavour  with  sugar  or  salt,  and  serve. 

Imperial  Drink. — Pour  a pint  of  boiling  water  on  a 
large  teaspoonful  of  cream  of  tartar,  a little  sugar,  and  a 
few  pieces  of  lemon  peel.  Strain  when  cold. 

It  is  cooling  and  diuretic. 

J elly : 

Arrowroot  Jelly. — Vide  Arrowroot. 

Barley  Jelly. — Vide  Barley. 

Bread  Jelly. — Vide  Bread. 

Calves’  Foot  Jelly. — Vide  any  cookery  book. 

Chicken  Jelly. — Clean  a fowl,  about  a year  old, 
and  remove  the  skin  and  fat.  Chop  it  up,  bones 
and  all,  and  put  in  a saucepan  with  two  quarts  of 
water.  Let  it  simmer  for  five  or  six  hours,  skimming 
often  and  carefully.  Add  salt  and  spices  to  taste  and 
put  on  one  side  to  cool.  When  cold,  skim  off  the  fat. 
Give  in  small  quantities  often,  hot  or  cold. 

Cornflour  Jelly. — Vide  Cornflour. 

Fruit  Jellies. — Such  as  red  or  black  currant  and 
crab  apple  jelly. 

Port  Wine  Jelly.— Put  one  ounce  of  isinglass  into 
a quarter  of  a pint  of  water  and  set  it  on  the  fire  until 
it  is  dissolved.  Then  add  one  ounce  of  sugar  and  a 
pint  of  port  wine.  Strain  through  muslin  into  a 
mould  and  allow  it  to  set. 

Sago  Jelly. — Vide  Sago. 

Tapioca  Jelly. — Vide  Tapioca. 
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Junket.  Heat  a pint  of  milk  to  a temperature  at 
which  it  can  just  be  comfortably  sipped,  and  add,  with 
gentle  stirring,  two  teaspoonfuls  of  wine  of  pepsin  or 
Fairchilds  essence  of  pepsin.  Or  one  of  the  prepara- 
tions of  rennet  may  be  used  for  the  purpose.  Let  it 
stand  until  firmly  curdled  and  serve  with  sugar,  nutmeg, 
or  cream. 

Junket  and  Egg. — Beat  two  eggs  to  a froth  with  a 
tablespoonful  of  white  sugar  and  add  to  the  mixture  a 
pint  of  milk.  Curdle  with  pepsin  or  rennet. 

Lait  de  Poule. — Beat  up  the  yolks  of  two  eggs  with 
hot  water  into  an  emulsion ; sweeten  with  sugar,  and 
flavour  with  a little  orange-flower  water. 

Lemonade. — i.  Pare  the  rind  off  a lemon  thinly  and 
cut  the  lemon  into  slices.  Put  both  into  a jug  with  one 
ounce  of  white  sugar  and  pour  over  them  a pint  of  boiling 
water.  Cover  the  jug  closely  and  strain  when  cold. 

2.  Rub  two  or  three  lumps  of  sugar  on  the  rind  of  a 
lemon ; cut  it  in  half  and  squeeze  out  the  juice ; pour  on 
it  three-quarters  of  a pint  of  cold  or  iced  water  or  a bottle 
of  soda  water. 

3.  Effervescing. — Make  the  lemonade  with  cold  or  iced 
water  as  above;  put  it  in  a large  tumbler  and  add  half 
a small  teaspoonful  of  bicarbonate  of  soda  or  potash . 

Lime  Water. — Put  a piece  of  .unslaked  lime  as  large 
as  a walnut,  into  two  quarts  of  cold,  boiled,  filtered  water 
in  an  earthen  vessel ; stir  it  up  thoroughly  and  allow  it  to 
settle.  Keep  covered.  Pour  off  the  clear  solution  from 
the  top  as  required  for  use.  Pour  in  more  water,  when 
necessary,  and  stir. 

Lime  Water  ( Saccharated ). — Mix  up,  by  rubbing  in  a 
mortal',  one  ounce  of  slaked  lime  and  two  ounces  of 
powdered  white  sugar.  Put  this  in  a quart  bottle  with 
a pint  of  distilled,  or  boiled  and  filtered  water ; cork,  and 
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shake  occasionally  for  a few  hours.  Then  let  it  settle, 
and  pour  off  the  clear  solution  into  a glass  stoppered 
bottle. 

It  may  be  added  to  the  baby’s  bottle  in  doses  of  five  to 
fifteen  drops. 

Linseed  Tea. — Add  to  a pint  of  water  two  tablespoon- 
fuls of  linseed,  a quarter  of  an  ounce  of  bruised  liquorice 
root,  or  a piece  of  liquorice  as  big  as  a filbert,  and  sugar 
candy  to  taste.  Boil  for  half  an  hour  and  strain. 

Meat  Powder. — Mince  cold  boiled  beef  finely  and  dry 
in  a water  bath  or  a slow  oven ; grind  it  to  powder  in  a 
coffee  mill. 

It  may  be  given  in  milk,  cocoa,  broths,  &c.,  in  doses  of  a 
teaspoonful  to  a tablespoonful  three  times  a day. 

Meat  Punch. — Take  two  tablespoonfuls  of  the  powdered 
meat,  three  of  syrup  of  punch,  and  sufficient  milk  to  make 
a very  fluid  mixture. 

This  is  a nutritious  and  stimulating  food  in  debilitated 
conditions. 

Milk  Preparations : 

Biedert’s  Cream  Mixture. — Vide  p.  149. 

Chavasse’s  Milk  Food. — Vide  Chavasse. 

Meig’s  Milk  Mixture. — Vide  Milk  Sugar  Food. 

Botch’s  Milk  Mixture. — Vide  pp.  144,  150. 

Milk  and  Cinnamon. — Add  to  half  a pint  of  boiled 
milk  one  teaspoonful  of  milk  sugar  and  one  of  brandy, 
and  sufficient  powdered  cinnamon  to  flavour. 

It  is  useful  in  diarrhoea,  and  may  be  given  warm  or  cold. 

Milk  and  Egg  Albumin. — Shake  up  together  for  five 
minutes  the  whites  of  three  eggs  and  three  tablespoonfuls 
of  lime  water.  Add  one  pint  of  cool  milk,  previously 
boiled,  with  constant  stirring  for  ten  minutes.  Keep  in 
a cool  place. 

It  is  a nutritious  food  for  older  children. 
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Milk  and  Gelatin. — Vide  Gelatin. 

Milk  and  Oatmeal. — Stir  up  one  teaspoonful  of 
fine  oatmeal  into  two  tablespoonfuls  of  hot  water,  until 
thoroughly  mixed ; then  add  five  tablespoonfuls  of  milk, 
one  of  cream,  and  a teaspoonful  of  milk  sugar  or  cane 
sugar;  mix  well. 

Suitable  for  a child  of  four  or  more  months  with  con- 
stipation ; may  be  given  a little  diluted  to  a younger  child. 

Milk  Punch. — Vide  unde?’  Peptonised  Foods. 

Milk  Sugar  Food. — Milk  one  ounce,  cream  two  ounces, 
lime  water  two  ounces,  and  milk  sugar  solution  three  ounces. 
The  milk  sugar  solution  is  made  by  dissolving  seventeen 
teaspoonfuls  of  milk  sugar  in  a pint  of  hot  water.  This 
is  recommended  as  a food  for  infants,  from  birth  to  the 
age  of  nine  months,  by  A.  V.  Meigs. 

Mutton  Broth. — Vide  Bhotii. 


Oatmeal  Gruel. — Mix  a tablespoonful  of  oatmeal  with 
two  of  cold  water ; add  this  to  a pint  of  boiling  water  in 
a saucepan,  stirring  constantly.  Boil  and  stir  for  ten 
minutes.  Flavour  with  sugar  or  salt. 

Oatmeal  Porridge. — Add  half  a teaspoonful  of  salt  to 
a pint  of  boiling  water  in  a saucepan,  and  sprinkle  in  three 
or  four  ounces  of  oatmeal,  until  sufficiently  thick,  keeping 
it  constantly  stirred  with  a porridge  stick.  Boil  gently  for 
fifteen  minutes ; add  a little  more  boiling  water  and  boil 
for  another  five  minutes. 

It  may  be  served  with  milk,  cream,  sugar,  treacle,  &c. 

Oatmeal  Porridge  and  Milk. — Put  a pint  of  milk 
into  an  enamelled  saucepan  and,  when  nearly  boiling, 
stir  in  three  or  four  ounces  of  oatmeal.  Boil  for  twenty 
minutes  and  serve  as  desired. 

Oatmeal  Soup. — Make  a thin  paste  of  two  ounces  of 
oatmeal  with  cold  water  and  stir  it  into  a pint  of  hot 
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broth.  Pour  it  through  a fine  strainer  into  a saucepan, 
and  boil  for  ten  minutes. 

Oatmeal  Water. — i.  Put  a large  tablespoonful  of  oat- 
meal porridge  into  a quart  of  cool  water  and  heat,  with 
constant  stirring,  to  boiling  point.  Strain. 

2.  Or  it  may  be  made  by  pouring  half  a pint  of  boiling 
water,  with  stirring,  on  to  a large  teaspoonful  of  oatmeal 
in  a jug ; stand  it  by  the  fire  for  an  hour,  with  occasional 
stirring,  and  then  strain. 

3.  Stir  one  tablespoonful  of  fine  oatmeal  into  one  pint 
of  boiling  water;  cover  and  let  it  simmer  for  an  hour. 
Replace  the  water  as  it  evaporates.  Strain. 

It  may  be  used  as  a diluent,  instead  of  barley  water  or 
plain  water,  if  the  child  suffers  from  constipation. 

Oyster  Soup. — Drain  a pint  of  oysters  through  a 
colander  to  remove  the  fluid  and  then  pour  over  them 
a pint  of  boiling  water,  which  must  be  thrown  away. 
Mix  a pint  of  water  and  half  a pint  of  fresh  milk  and 
boil ; stir  into  the  boiling  fluid  a tablespoonful  of  corn- 
flour, made  into  a thin  paste  with  cold  water,  a little 
butter,  salt  and  pepper;  boil  for  ten  minutes  and,  just 
before  serving,  turn  in  the  oysters  and  heat  for  another 
three  minutes. 


Peptonised  Foods. 

Humanised  Milk. — Add  one  measure  (supplied  with 
the  tin)  of  Fairchild’s  Peptogenic  Milk  Powder  to  two 
ounces  of  milk,  two  ounces  of  water,  and  half  an  ounce 
of  cream ; mix  well.  Put  the  whole  in  a nursing  bottle 
in  hot  water,  at  about  120°  F.,  for  five  minutes.  Let  it 
cool  a little  and  it  is  ready  for  use. 

Peptonised  Beef  Tea. — Mince  up  half  a pound  of  lean 
raw  beef  and  add  one  pint  of  cold  water;  cook  over  a 
slow  fire,  with  constant  stirring,  until  it  has  boiled  for 
a few  minutes.  Strain  oft’  the  fluid  and  rub  up  the  meat 
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in  a mortar  to  a paste.  Put  the  latter  in  a jar  with  half 
a pint  of  cold  water  and  add  the  fluid  previously  obtained. 
Then  add  thirty  grains  of  extract  of  pancreas  and  twenty 
grains  of  bicarbonate  of  soda ; mix  thoroughly  and  keep  at 
no"  F.  for  three  hours,  stirring  frequently.  Finally,  boil 
quickly,  strain,  and  serve  as  required. 

Peptonised  Lean  Meat. — Add  four  ounces  of  minced 
raw  meat  to  half  a pint  of  water  and  gradually  bring  to 
a boil.  Then  add  half  a pint  of  cold  water,  so  as  to 
reduce  the  temperature  to  about  140°  F.,  and  add  thirty 
grains  of  zymine  and  twenty  grains  of  sodium  bicarbonate. 
Keep  warm  for  three  hours  and  the  meat  will  be  pepton- 
ised. Fairchild’s  zymine  powders  may  be  used,  and  the 
addition  of  the  alkali  is  then  not  requisite,  being  already 
mixed  in  the  powder. 

Meat  Peptones. — Various  preparations  are  in  the 
market,  containing  large  quantities  of  peptones,  or  pep- 
tones and  albumoses  mixed,  such  as  Darby’s  Fluid  Meat. 
They  are  unpleasant  to  take,  unless  mixed  up  with  other 
foods  such  as  broths,  etc.,  and  their  use  is  of  only  temporary 
value.  The  continued  use  of  peptonised  foods  weakens  the 
digestive  functions. 

Peptonised  Milk. — 1.  Pour  one  pint  of  milk  and  a 
quarter  of  a pint  of  water  into  a clean  quart  bottle ; 
add  one  tube  of  Fairchild’s  zymine  powder,  and  shake 
up  well.  Put  the  bottle  into  water,  as  hot  as  the  hand 
can  bear,  and  keep  it  there  for  twenty  minutes.  Boil 
for  three  minutes,  to  stop  further  digestion,  and  keep  in 
ice.  The  boiling  is  not  essential,  if  the  milk  can  be  kept 
surrounded  with  ice.  The  process  should  be  stopped  as 
soon  as  the  milk  tastes  the  least  bitter. 

2.  Mix  as  in  the  above  method,  but  let  the  bottle  stay 
in  the  hot  water  for  two  hours;  then  boil  for  a few 
minutes  to  destroy  the  ferment. 

3.  A slighter  degree  of  peptonisation  can  be  obtained 


APPENDIX  A.  3 53 

by  mixing  as  in  the  first  method  and  diminishing  the 
length  of  the  exposure  to  the  action  of  the  heat. 

Peptonised  milk  is  rather  bitter,  and  can  be  made  more 
palatable  by  the  addition  of  sugar  and  some  spice  such  as 
nutmeg.  Wine  of  pepsin,  Benger’s  peptonising  powders  or 
licpior  pancreaticus,  or  Fairchild’s  peptogenic  milk  powder 
may  be  used  to  carry  out  the  conversion  of  the  proteids. 
Fairchild’s  zymine  is  supplied  in  glass  tubes,  each  con- 
taining five  grains  of  pancreatic  extract  and  fifteen  grains 
of  bicarbonate  of  soda,  sufficient  to  peptonise  one  pint  of 
milk. 

Peptonised  Milk  Mixture  for  Infants. — Mix  an  ounce 
and  a half  of  cream,  two  and  a half  ounces  of  peptonised 
milk,  four  ounces  of  pure  water  and  two  teaspoonfuls  of 
milk  sugar  or  cane  sugar.  Boil  for  a few  minutes.  Cool 
down  and  give. 

Peptonised  Milk  Gruel. — Mix  thoroughly  one  large 
teaspoonful  of  arrowroot  or  wheat  flour  with  half  a pint  of 
water,  and  heat,  with  constant  stirring,  until  it  has  boiled 
for  three  minutes.  Add  one  pint  of  cold  milk  and  stir  in 
one  tube  of  zymine.  Let  the  mixture  stand  in  a vessel, 
surrounded  by  hot  water  at  120°  F.,  for  half  an  hour.  Pour 
into  a clean  bottle  and  surround  with  ice  until  wanted. 
Serve  warm. 

Peptonised  Milk  Punch. — Fill  a tumbler  one-third 
full  of  ice ; add  one  to  four  teaspoonfuls  of  rum  and  sugar 
to  taste.  Then  fill  up  with  peptonised  milk,  made  accord- 
ing to  the  first  method.  Stir  up,  add  a little  nutmeg  and 
strain. 

Peptonised  Effervescing  Milk  Punch. — Fill  a tumbler 
one-third  with  ice,  squeeze  in  the  juice  of  half  a lemon 
and  add  two  teaspoonfuls  of  sugar.  Fill  the  glass  with 
equal  parts  of  Apollinaris  water  and  peptonised  milk,  made 
by  the  second  method. 

Other  foods  may  be  peptonised,  partially  or  completely, 
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in  .somewhat  similar  ways.  They  are  not  often  required. 
The  peptogenic  milk  powder  contains  extract  of  p.ancreas, 
soda  and  other  alkalies,  and  milk  sugar  in  proportions 
devised  for  mixing  with  definite  amounts  of  cream,  milk 
and  water  to  prepare  a suitable  food  for  an  infant. 


Raw  Meat  Emulsion. — Take  two  ounces  of  the  pulp  of 
beef,  half  an  ounce  of  blanched  sweet  almonds,  half  one 
bitter  almond,  and  half  an  ounce  of  white  sugar.  Pound 
them  up  together  in  a mortar  and  add  enough  water  to 
make  an  emulsion. 

Raw  Meat  Jelly. — Mix  two  ounces  of  the  pulp  of  lean 
meat,  made  by  scraping,  fifteen  grains  of  salt,  and  one  pound 
of  fruit  jelly  of  any  kind. 

Raw  Meat  Juice. — Vide  Beef  Juice. 

Raw  Meat  with  Milk  and  Sugar. — Scrape  out  the 
pulp  from  half  a pound  of  raw  rumpsteak,  pound  up  with 
sugar  and  add  enough  milk  to  make  the  mixture  of  the 
thickness  of  arrowroot.  Strain  through  a gravy  strainer. 
A little  brandy  may  be  added,  if  required. 

Raw  Meat  Soup. — Mince  up  one  pound  of  raw  beef 
and  place  it  in  a bottle  with  one  pint  of  water  and  five 
drops  of  strong  hydrochloric  acid.  Stand  the  mixture  in 
ice  all  night,  and  in  the  morning  set  it  in  a pan  of  water  at 
no°  F.,  for  two  hours.  Strain  through  a stout  cloth, 
squeezing  the  residue  so  as  to  obtain  all  the  juice.  If  the 
taste  of  the  raw  meat  is  much  disliked,  fiy  or  grill  quickly 
the  beef  on  one  side  and  then  proceed  as  before. 

It  may  be  given  in  three  portions  during  the  day  for  a 
child  of  eight  to  twelve  years  of  age.  It  does  not  keep  well. 

Rice  Milk. — Wash  well  one  ounce  of  rice  in  cold  water 
and  drain  off  the  water  ; soak  it  in  fresh  water  for  twelve 
hours  and  drain.  Add  the  soaked  rice  to  a pint  of  boiling 
milk,  with  half  a teaspoonful  of  salt  and  of  sugar.  Stir 
well  and  boil  for  an  hour.  Rub  through  a hair  sieve. 
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Rice  Paste. — Put  four  tablespoonfuls  of  well  washed  rice 
into  three  pints  of  water  and  boil  for  half  an  hour.  Set  it 
aside  in  the  back  of  the  range  to  simmer  during  the  day, 
water  being  constantly  added  to  make  up  the  three  pints. 
At  night,  strain  through  a colander  and  place  on  ice.  When 
cold,  a paste  is  formed. 

It  may  be  given  in  amounts  up  to  three  tablespoonfuls  in 
eight  ounces  of  milk.  It  is  useful  in  cases  of  diarrhoea. 

Rice  Pudding. — Soak  two  ounces  of  rice  for  twelve 
hours ; add  the  soaked  rice  to  a pint  of  boiling  milk  and 
stir  until  it  thickens.  Take  off  the  fire  and  mix  well  into 
it  two  ounces  of  butter,  a little  grated  nutmeg  or  lemon 
peel,  and  sugar.  Cool  and  bake  in  a well  buttered  dish. 

Rice  Pudding  with  Egg. — Take  three  ounces  of  rice 
and  swell  it  gently  in  one  pint  of  new  milk.  Let  it  cool 
and  stir  well  into  it  one  ounce  of  fresh  butter,  two  ounces 
of  powdered  sugar,  the  yolks  of  three  eggs  and  some  grated 
lemon  peel.  Pour  into  a well  buttered  dish  and  put  on  the 
top  the  whites  of  three  eggs  beaten  up  with  three  table- 
spoonfuls of  powdered  sugar.  Bake  for  twenty  minutes 
until  lightly  browned. 

Rice  Soup. — Soak  half  an  ounce  of  rice  for  ten  hours ; 
drain  off  the  water  and  stir  the  rice  into  a pint  of  boiling 
stock.  Simmer  in  a partially  covered  saucepan  for  two 
hours.  Season  with  salt  and  add  the  yolks  of  two  eggs. 

Rice  Water. — Take  a large  tablespoonful  of  well  washed 
rice  and  macerate  it  for  two  hours  in  a quart  of  water  kept 
at  a tepid  heat ; then  boil  slowly  for  an  hour  and  strain. 
It  may  be  flavoured  with  lemon  peel,  nutmeg,  or  other 
spice. 

Sometimes  useful  as  a diluent  of  milk  in  cases  of  diar- 
rhoea. 

Sago. — Put  half  an  ounce  of  sago  into  an  enamelled 
saucepan  with  three  quarters  of  a pint  of  cold  water  and 
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boil  gently  for  an  hour  and  a quarter.  Stir  frequently  and 
skim  when  necessary.  Add  a dessertspoonful  of  white 
sugar. 

Sago  Jelly. — Soak  two  tablespoonfuls  of  sago,  carefully 
washed,  in  half  a pint  of  cold  water  for  four  hours.  Then 
add  half  a pint  of  hot  water,  a pinch  of  salt,  a tablespoonful 
of  sugar,  and  a little  grated  lemon  peel ; boil  gently  for 
fifteen  minutes,  frequently  stirring.  A little  sherry  or  port 
wine  may  be  added  before  removing  from  the  fire.  It  may 
be  served  hot  or  cold. 

Sago  Milk. — Prepared  in  the  same  way  as  rice  milk. 

Sago  Soup. — Stir  tvro  tablespoonfuls  of  well  washed 
sago  into  a pint  of  boiling  meat  broth  or  stock  in  a sauce- 
pan ; put  on  the  cover  and  let  it  simmer  until  quite  soft. 
Skim  and  serve  hot. 

Soda  Solution. — Vide  Alkaline  Solution. 

Soups. — Vide  under  the  headings  of  the  kind  de- 
sired. 

Tapioca. — Wash  two  tablespoonfuls  of  the  best  tapioca, 
soak  in  cold  water  over  night.  Drain  off  the  water,  add  a 
little  salt,  a pint  of  milk  or  water,  and  simmer  until  quite 
soft.  Pour  into  a bowl  and  stir  in  a tablespoonful  of  wdiite 
sugar  while  cooling. 

Tapioca  Jelly. — Soak  a cupful  of  tapioca  with  a pint  of 
cold  water  and  put  it,  when  soft,  into  a clean  enamelled 
saucepan  with  some  sugar,  the  rind  and  juice  of  one  lemon, 
a little  salt  and  another  pint  of  water.  Stir  until  it  boils  ; 
then  pour  into  a mould  and  let  it  cool. 

Tapioca  Pudding. — Beat  up  the  yolks  of  two  eggs  with 
a tablespoonful  of  white  sugar  and  stir  it  into  a pint  of 
tapioca,  made  with  milk  as  described  above.  Pour  into  a 
a pie- dish  and  bake  in  a slowr  oven. 

Tapioca  Soup. — Stir  three  quarters  of  an  ounce  of 
washed  tapioca  into  a pint  of  boiling  meat  broth  or  stock 
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in  a saucepan ; put  on  the  cover  and  let  it  simmer  until 
the  tapioca  is  quite  soft.  Skim  and  serve. 

Toast  Water.— Pour  a pint  of  boiling  water  on  to  two 
or  three  well  toasted  slices  of  bread  ; let  it  stand  until  cool 
and  then  strain. 

A useful  drink  in  fevers  and  in  vomiting. 

Treacle  Posset. — Add  a pint  of  boiling  milk  to  two  or 
three  tablespoonfuls  of  treacle  or  golden  syrup.  Boil  it 
well  and  strain.  Serve  hot. 

Suitable  for  a child  who  has  got  wet  or  cold ; best  given 
at  bedtime. 

Veal  Broth. — Vide  Broth. 

Veal  Tea. — Cut  into  small  pieces  a poimd  of  veal,  free 
from  fat,  and  put  it  into  a pint  and  a half  of  cold  water. 
Simmer  gently  for  three  or  four  hours.  Strain,  cool  and 
skim  off  the  fat.  Serve  hot. 

Whey. — Heat  half  a pint  of  fresh  milk  to  about  140°  F. 
and  add  one  teaspoonful  of  Prime  Bristol  Rennet  or  Fair- 
child’s Essence  of  Pepsin,  and  stir  just  enough  to  mix. 
Stand  it  in  a warm  place  until  firm  curdling  results.  Beat 
up  the  curd  with  a fork  until  finely  divided  and  then 
strain. 

By  squeezing  the  curd  through  a coarse  cheese-cloth  a 
good  deal  of  fat  and  finely  divided  casein  pass  through  and 
the  fluid  is  rendered  much  more  nutritious. 

Whey  and  Cream. — Vide  Cream  and  Whey. 

Whey  and  Cream  of  Tartar. — Mix  a large  teaspoonful 
of  cream  of  tartar  with  two  tablespoonfuls  of  hot  water  and 
add  it  to  a pint  of  boiling  milk.  Add  a little  sugar  and 
lemon  peel  and  strain  when  cold. 

Whey  and  Lemon. — Boil  a pint  of  milk  with  two  tea- 
spoonfuls of  lemon  juice  and,  when  curdled,  strain  through 
muslin,  squeezing  the  residue. 
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Wine  Whey. — i.  Add  one  to  two  ounces  of  sherry  to 
half  a pint  of  milk,  while  boiling.  Strain,  swTeeten  .and 
serve.  The  curd  may  be  -well  mashed  up  and  squeezed 
through  a cloth  to  make  the  fluid  more  nutritious.  To 
make  it  clear  stand  it  until  the  curd  settles. 

2.  Or  boil  three  wineglassfuls  of  milk  and  add  one  of 
sherry  or  port.  Strain,  and  add  one  wineglassful  of  water. 

It  may  be  given  in  doses  of  one  to  four  tablespoonfuls 
three  times  a day.  Teaspoonful  doses  may  be  given  to 
infants  under  one  year  of  age. 
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DIRECTIONS  SUITABLE  FOR  THE  MOTHERS 
OF  HOSPITAL  OUT-PATIENTS. 

The  following  directions  are  inserted  to  illustrate  the  com- 
position of  a simple  and  convenient  pamphlet  containing 
instructions  for  the  mothers  of  infants.  Most  mothers 
have  sufficient  sense  and  intelligence  to  cany  them  out, 
and  can  obtain  the  food  recommended.  I have  found  that 
most  infants  are  able  to  digest  the  quantities  recommended 
and  thrive  well  on  the  mixtures.  The  defect  is  the  de- 
ficiency of  fat;  hospital  patients  cannot  obtain  cream,  so 
it  is  useless  to  recommend  it  further  than  is  done  in  the 
pamphlet.  The  statements  are  necessarily  dogmatic. 

BELGRAVE  HOSPITAL  FOR  CHILDREN. 

DIRECTIONS  TO  MOTHERS 
Respecting  the  Feeding  of  Infants  and  Children. 

The  best  food  for  an  infant  until  it  reaches  the  age  of 
nine  months  is  the  mother’s  milk.  No  preparation  of 
cow’s  milk,  whether  fresh  or  condensed,  is  nearly  as 
good.  Patent  foods  ai*e  decidedly  injurious  and  should 
never  be  given  before  the  age  of  nine  months,  except  on 
the  advice  of  a doctor.  Whenever  possible,  the  babe 
should  be  suckled  until  it  reaches  this  age. 

o 
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Breast  Feeding.— On  no  account  is  the  child  to  be  put 
to  the  breast  whenever  it  cries.  It  must  be  given  the 
breast  only  at  regular  intervals,  and  if  asleep  when  the 
time  for  feeding  comes  round  it  must  be  awakened.  If 
it  wakes  and  cries  during  the  night,  or  in  the  intervals 
between  the  feeds,  a teaspoonful  or  two  of  hot  water 
may  be  given.  Such  crying  is  usually  due  to  indigestion 
or  colic  and  is  relieved  by  anything  hot.  Breast  milk 
will  relieve  it  for  a few  moments  only,  and  then  the 
child  will  be  worse  than  ever.  Care  must  be  taken  to 
give  the  breast  slowly;  too  rapid  sucking  is  likely  to 
cause  vomiting  or  indigestion.  Each  feeding  must  extend 
over  1 5 — 20  minutes  by  the  clock. 

During  the  First  Month,  the  breast  must  be  given 
at  these  times:  5.0,  7.0,  9.0,  and  11.0  o’clock  in  the 
morning;  1.0,  3.0,  5.0,  7.0,  9.0,  and  11.0  o’clock  in  the 
afternoon  and  evening. 

During  the  Second  Month,  the  child  must  be  fed  every 
two-and-a-half  hours:  At  5.0,  7.30,  and  10. o in  the  morn- 
ing; 12.30,  3.0,  5.30,  8.0,  and  10.30  in  the  afternoon  and 
evening. 

After  the  Age  of  Two  Months,  the  child  must  only 
be  fed  every  three  hours:  At  5.0,  8.0,  and  11.0  in  the 
morning;  2.0,  5.0,  8.0,  and  11.0  in  the  afternoon  and 
evening. 

The  mother  must  begin  to  wean  the  child  when  it  is 
nine  months  of  age  and,  except  on  medical  advice  to  the 
contrary,  the  child  must  be  completely  weaned  at  the  end  of 
another  month.  It  is  not  true  that  a woman  will  not  have 
another  child  as  long  as  she  is  suckling.  Long-continued 
suckling  is  bad  for  both  mother  and  child. 

If,  from  having  to  go  out  to  work  or  from  not  having 
enough  milk  or  from  any  other  cause,  the  mother  is  unable 
to  bring  the  child  up  entirely  on  the  breast,  a milk  mixture, 
such  as  is  recommended  under  the  head  of  artificial  feeding, 
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must  be  given  in  the  place  of  the  omitted  breast  feed,  and 
at  the  corresponding  time.  Remember  that  in  all  cases 
breast  milk  is  of  more  value  to  the  child  than  the  corre- 
sponding artificial  mixture.  Never  assume  that  the  mother’s, 
milk  disagrees  with  the  child,  and  do  not  put  the  child  on 
any  form  of  condensed  milk  or  patent  food,  except  on 
medical  advice. 

Artificial  Feeding. — The  best  kind  of  bottle  is  the 
boat-shaped  one,  with  a simple  india-rubber  nipple  on 
the  end.  A bottle  of  this  kind  is  much  easier  to  keep 
clean  than  one  with  a long  tube.  All  rubber  tubes  must 
be  avoided,  because  the  milk  sticks  to  the  inside  of  them 
and  is  likely  to  go  bad,  especially  in  hot  weather,  and  to 
set  up  diarrhoea.  The  use  of  the  boat-shaped  bottle  takes 
up  a little  more  time  and  trouble ; the  mother  must  hold 
the  bottle  on  the  slope,  so  as  to  keep  the  teat  always  full, 
and  thus  prevent  the  child  swallowing  a lot  of  air.  Each 
feed  must  be  given  very  slowly.  Any  milk  over  must  not 
be  kept  for  the  next  feed,  as  it  is  very  likely  to  go  bad. 
Wash  the  bottle  and  teat  in  hot  water  and  soda  after 
each  feed,  and  rinse  out  in  clean  cold  water. 

The  milk  should  be  got  from  a large  dairy  company 
twice  a day ; such  milk  is  almost  always  of  good  and 
constant  quality.  Do  not  be  persuaded  to  get  the  milk 
from  one  special  cow  as  the  quality  varies  much  more 
than  the  mixed  milk  of  a large  number  of  cows. 

The  child’s  stomach  is  very  small,  so  be  careful  not  to 
give  too  much  food  at  a time. 

Feeding  during  the  First  Month. — The  bottle  must  be 
given  every  two  hours  from  5.0  in  the  morning  to  11.0 
at  night.  Each  feed  must  consist  of : 
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iRt  Week. 

2nd  "Week. 

3rd  Week. 

4th  Week. 

Boiled  cow’s 
milk  . 

J-  1 2 teasp'nf’l’s 

3 teasp’nfls 

4 teasp'nf'ls 

S teasp'nf’ls 

Cream 
Boiled  water 
Sugar 
Lime  water 

1 „ 

5 » 

1 small  lump 
1 teasp'u'f’l 

1 „ 

6 

1 lump 
1 teasp'nf'l 

1 

7 

1 lump 
1 teasp'nf'ls 

1 », 

8 

1 lump 
1 teasp'nf'l 

The  lime  water  must  not  be  boiled,  but  must  be  added 
when  the  milk  and  water  have  cooled  down.  Each  feed 
must  be  given  warm,  but  not  hot.  In  cases  where  cream  is 
not  given,  the  child  must  have  half  a teaspoonful  of  cod- 
liver  oil  twice  a day. 

During  the  Second  Month,  the  bottle  must  be  given 
every  two  and  a half  hours,  from  five  in  the  morning  to 
10.30  at  night,  namely,  at  5.0,  7.30,  10.0,  12.30,  3.0,  5.30, 
8.0,  10.30.  Each  feed  must  consist  of  : 


Boiled  cow’s  milk 
Boiled  water 
Cream 
Sugar . 

Lime  water. 


2 tablespoonfuls 

^ 11 
1 teaspoonful 
1 small  lump 

3 teaspoonfuls 


After  the  end  of  the  Second  Month,  the  child  must 
only  be  fed  every  three  hours — at  5.0,  8.0,  and  11.0  in  the 
morning,  and  2.0,  5.0,  8.0,  and  ii.c  in  the  afternoon  and 
evening.  Between  the  ages  of  two  and  six  months,  each 
feed  must  consist  of  : 

Boiled  cow’s  milk  . . 3 to  4 tablespoonfuls 

Barley  water  . . . 3 to  4 ,, 

Sugar 1 lump 

Cream  in  the  amount  of  one  to  four  teaspoonfuls  can  be 
added  to  each  feed,  with  great  benefit  to  the  child.  If  not, 
cod -liver  oil  must  be  given. 
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From  the  age  of  six  to  nine  months,  each  feed  must 
consist  of : 

Boiled  cow’s  milk  . . 5 to  6 tablespoonfuls 

Barley  water  . . . 5 to  6 ,, 

Sugar x lump 

with  the  addition  of  cream,  if  possible,  in  the  same  amount 
as  advised  for  younger  infants.  If  not,  cod-liver  oil  must 
be  given. 

If  the  child  is  sick  when  taking  the  above  diet,  bring  it 
to  the  hospital. 

Weaning. — This  must  take  place  gradually;  the  process 
should  occupy  three  or  four  weeks.  During  the  first  week, 
the  child  must  have  one  feed  of  milk  and  barley  water, 
prepared  in  the  same  way  as  for  infants  six  to  nine  months 
of  age,  and  given  at  eight  o’clock  in  the  morning,  instead 
of  the  breast.  During  the  second  week,  the  child  must 
have  two  such  feeds  daily,  at  eight  in  the  morning  and 
eight  at  night. 


During  the  Third  Week. 

During  the  1'ourth  Week. 

5.0  A.M.  . 

. . Breast 

5.0  A.M.  . 

. Breast 

8.0  „ . 

. Milk 

8.0  ,,  . 

. Milk 

11. 0 „ . 

* * 

11. 0 „ . 

• »l 

2.0  P.M.  . 

. . Breast 

2.0  P.M.  . 

• it 

5-o  „ . 

. Milk 

5-0  . 

• » 1 

8.0  „ 

. Breast 

8.0  ,, 

• 1 1 

11. 0 ,, 

. Milk 

11. 0 ,, 

• 11 

After  the  age  of  ten  months  the  child  may  have  an  in- 
creased amount  of  milk,  or  a little  bread  and  milk,  bread 
and  butter,  and  custard  or  tapioca  pudding ; or,  to  begin 
with,  a teaspoonful  or  two  of  cornflour  in  its  milk. 

Between  the  ages  of  twelve  and  eighteen  months  the 
child  should  have  five  meals  in  the  day,  which  should  be 
made  up  as  follows  : At  6 a.m.,  a glass  of  milk  and  a plain 
biscuit;  at  8 a.m.,  breakfast,  consisting  of  bread  and  milk 
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or  porridge  and  milk  ; at  noon,  dinner,  consisting  of  mashed 
potato  and  gravy,  breadcrumb  and  gravy  or  broth,  milk 
pudding,  egg  custard,  and  milk  and  barley  water  ; at  4 p.m,, 
tea,  made  up  of  bread  and  butter,  the  yolk  of  a softly  boiled 
egg,  or  bread  and  milk ; at  bedtime,  give  a glass  of  milk 
and  a biscuit. 

After  eighteen  months,  in  addition  to  the  above  diet, 
give  in  the  middle  of  the  day,  undercooked  mince  and 
finely  chopped  greens,  or  plain  boiled  fish  and  potatoes.  At 
tea-time,  a little  cocoa  may  be  added  to  the  milk. 

Give  all  meals  at  fixed  hours,  and  do  not  allow  eating 
between  meals.  See  that  the  child  eats  slowly. 

Do  not  give  the  child  beer,  cheese,  pickles,  fruit,  nuts, 
pastry,  cakes,  or  sweets. 


To  make  Barley  Water. — Put  a teaspoonful  of  well- 
crushed  barley,  or  of  prepared  barley,  in  a jug,  and  pour  on 
it  half  a pint  of  boiling  water,  and  stand  it  by  the  fire  for 
an  hour,  stirring  frequently  ; then  strain  through  muslin. 
Make  it  fresh  twice  a day. 

Raw  Meat  Juice. — Scrape  about  a quarter  of  a pound 
of  raw  beef  well  with  a fork,  and  put  it  in  a cup  ; just 
cover  it  with  water,  to  which  a pinch  of  salt  has  been  added. 
Let  it  stand  for  an  hour,  and  then  squeeze  through  fine 
muslin.  A teaspoonful  may  be  given  with  advantage  to 
any  infant,  alone  or  with  its  milk.  It  must  be  made  fresh. 
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Abnormal  millc  secretion,  24 
Abscess  of  breast,  77,  105 
Acetic  acid,  220 

effect  on  curdling,  230 
Acido-butyrometer,  120 
Age  of  child 

in  relation  to  diet,  165,  310 
of  mother,  15 

effect  of,  on  milk  secretion. 

83 

of  wet  nurse,  296 
Albumin  in  cow’s  milk 
estimation  of,  122 

proportion  to  caseiuogen, 
122,  137 
in  human  milk 

proportion  to  caseiuogen, 
69.  x37 
water,  335 
Alcohol 

a cause  of  gastro-enteric  trouble, 
95 

effect  of,  on  milk  secretion,  92 
in  diet  of  child,  293 
infant,  289 
pregnant  mother,  17 
suckling  mother,  14,  95 
wet  nurse,  300 
in  kephir,  252 
in  koumiss,  255 
in  matzoon,  254 
Alkaline  solution,  335 
Allen  and  Hanburys’  food,  268,  278 
Amenorrhoea  in  lactation,  55 
American- Swiss  food,  269,  272 
Amount  of  each  feed 

for  ordinary  babies,  164 
for  premature  babies,  310 
Amylolytic  action,  262,  263 
Analyses  of  asses’  milk,  80,  91,  257 
bitch’s  milk,  74 
cow’s  milk,  x 16-123 
goat’s  milk,  258,  259 
human  milk,  60-73 
mare’s  milk,  255 


Analysis,  methods  of,  61,  117 
Anglo-Swiss  food,  268,  269,  272 
Animal  proteids,  34 
Antimony,  98 

Antiseptics  for  nipples,  22,  104 
Apparatus 

cleanliness  of  feeding,  183 
for  boiling  milk,  176,  200 
for  feeding  premature  infants, 
3ii 

for  home  modification  of  milk, 

151.  155 

for  Pasteurisation,  199,  206,  207 
for  sterilisation,  203  -209 
for  weighing,  322 
Arrowroot  foods,  325 
Arsenic,  98 
Artificial  feeding 

cleanliness  of  apparatus  for,  183 
food  for,  administration  of,  181 
preparation  of,  175 
preservation  of,  182 
temperature  of,  180 
for  hospital  patients,  173,  359 
mixtures  for,  144- 154 
number  of  feeds  daily  for,  165 
quantity  of  each  feed  for,  164 
size  of  child’s  stomach,  161 
substitutes  for  human  milk,  171 
time  table  for,  169 
the  bottle,  169 

Artificial  milk  mixtures,  144,  150 
Biedert’s,  149 
Frankland’s  345 
Meigs’,  148 
Botch’s,  144,  150-154 
Asses’  milk,  80,  91,  256 
Assimilation  of  milk,  214 
Astringent  lotions  for  nipples,  21 
Atrophy 

condensed  milk  in,  247 
kephir  in,  253 
peptonised  milk  in,  239 
Atropine,  83,  98 
Attenuants,  241 


368 


GENERAL  INDEX. 


Attendants,  effect  of,  on  curdling:,  I 
223-231 

Baked  flour,  269,  336 

Barley  jelly,  337 

Barley  water,  242,  336,  364 

as  an  attenuant,  224,  231,  241, 
264 

effect  of,  on  curdling,  224-231 
and  egg,  337 
Bathing 

for  mothers,  20 
for  nurses,  301 
for  premature  infants,  315 
Beef  foods,  337-340 
Belladonna,  83 
Benger’s  Food,  268,  273 

Liquor  I’ancreaticus,  235 
Biedert’s  cream  mixture,  149,  340 
Birthmarks,  20 
Bismuth,  98 
Blancmange,  340 
Blood,  proteids  of,  35 
Boiling  of  milk,  175,  200 
advantages  of,  203 
changes  produced  in.  210 
methods  of,  176,  200 
objections  to,  202 
point  of,  202 
Boracic  acid 

for  cleaning  bottles,  183 
in  oow’s  milk,  132 
for  sore  nipples,  104 
Bottles,  170-180 

for  sterilisers,  208 
methods  of  cleaning.  183 
Bowels  during  lactation.  83 
pregnancy,  17 
Bread  in  pregnancy,  17 
jelly,  34 
Breast  feeding, 

advantages  of,  1 1 
contra-indications  to,  99-108 
disadvantages  of,  56 
duration  of,  54 
effect  of  menstruation  on,  86 
pregnancy  on,  87 
impregnation  during.  55 
management  of,  48-58 
time  table  for,  52 
Breast  pump,  60 

for  sore  nipples,  104 
Breasts,  appearances  of,  12 
changes  in,  13 
diseases  of,  105 
management  of,  21 
physiological  processes  in,  23 
Breslau  Lying-in  Hospital,  156 


Brooders,  vide  Incubators 
Broths,  341 

Calculus,  renal,  36 

Calves,  experiments  on  feeding,  217 

Cane  sugar 

digestion  of,  267 
fermentation  of,  41 
versus  Lactose,  40,  267 
Caraway  water,  342 
Carbohydrates,  39,  261 

a cause  of  excessive  fat,  40 
amount  required,  39 
chemistry  of,  39. 
digestion  of,  261 
effects  of  excess,  40 
fermentation  of,  40 
in  lactation,  29 
Carbonic  acid 

in  kepliir,  252 
in  koumiss.  255 
in  matzoou,  254 
I Camrick's  food,  268,  276 
Caseinogen 

effect  of  heat  on,  213 
estimation  of,  121 
in  cow's  milk,  121 
in  human  milk,  69,  71 
proportion  of,  to  albumin,  69, 
122,  137 
source  of,  28 
to  lessen  amount  of,  240 
Castor  oil,  49 

Catamenia  during  lactation,  55 
Catarrh  of  intestines  due  to  fat,  39 
Caudle,  342 

Centrifugalisation  of  milk,  143 
Cerealin,  17 
Cereals,  44 

in  gestation,  16 
Chavasse’s  milk  food,  342 
Cheadle’s  food,  342 
Chemical  processes  in  lactation,  27 
Chemicals  in  milk  132 
Chemistry  of  dietetics,  31-45 
Chicken  broth,  341 
Cholera,  189 
Citric  acid,  96 
Clear  soup,  342 

Clothing  of  premature  infants,  3x5 

Cocaine  for  sore  nipples,  104 

Cocoa,  287,  289 

Cod  liver  oil,  38 

Coffee,  289 

Colchieum,  98 

Colic,  3 

due  to  excess  of  proteid,  36 
Colostrum,  24,  49,  59 
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Condensed  milk,  243 

amount  imported,  243 
analyses  of,  245 
classification  of,  243 
effects  of  feeding'  on,  247 
indications  for  use,  247 
micro-organisms  in,  247 
mode  of  preparation,  243 
proportions  of,  required,  244 
varieties  of,  248 
Consomme,  343 
Constipation  in  infant 

due  to  lack  of  water,  34 
due  to  deficiency  of  fat,  37 
due  to  excess  of  proteid,  36 
in  pregnancy,  17 
Copenhagen  milk  supply,  129 
Cornflour,  343 
Cow,  the,  124-126, 

Cowhouses,  127 
Cow's  milk,  114 

analysis  of,  117 

rapid  method,  123 
as  a source  of  tuberculosis,  190- 
193 

caseinogen  in,  121 
compared  with  humau  milk,  136 
effect  of  diet  on,  126 
management  of,  127,  128,  131 
micro-organisms  in,  186 
milk  from  one  cow,  132 
preservatives  in,  132 
proteids  in,  137 
reaction  of,  114 
specific  gravity  of,  122 
tyrotoxicon  in,  133 
variations  in,  123 
Cracked  nipples,  21 
Cream  and  whey,  343 
Cream  in  constipation,  37 
Cream  milk,  142-147,  172 
preparation  of,  155 
at  home,  147 

in  transitional  period,  284 
Curd,  diminution  of,  240 
disintegration  of,  241 
Curdling  of  milk,  115 

effect  of  acetic  acid,  222,  230 
diluents,  224,  228,  231 
heat,  220 
rennet,  226,  232 

Dentition  ami  weaning,  109,  no 
Dextrinised  foods,  242,  266 
Diarrhoea,  3 

causes  of,  6-10 
condensed  milk  in,  247 
dde  to  peptonised  milk,  239 


Diarrhoea,  due  to  the  bottle,  179 
kephir  in,  253 
mortality  from,  4-8 
Diet, 

effect  of,  on  cow’s  milk,  126 
on  human  milk,  88 
of  adult,  45-47 
of  infant,  45 

advantages  of  simple  food 
in,  291 

born  prematurely,  309 
chemistry  of,  31-45 
from  12-18  months,  286 
from  18-30  months,  288 
in  early  childhood,  290 
vegetables  in,  289 
of  mother 

during  lactation,  28 
pregnancy,  16 
of  wet  nurse,  300 
Digestion,  signs  of  good,  167 
Diphtheria,  189 

Disease  spread  by  cow’s  milk,  189 
transmitted  by  breast  milk,  302 
Dyspepsia,  3 

Eczema  of  nipple,  26 
Effervescing  milk  punch,  353 
Egg-albumin,  35,  343 
digestibility  of,  35 
preparations  of,  343 
Egg  yolk,  43,  285 
Eiloart’s  mixture,  284,  344 
Electricity  as  a galactagogue,  82 
Emol-Keleet,  21 
Enteric  fever,  189 
Epidemics  spread  by  milk,  189 
Epilepsy,  102 
Epsom  salts,  83 
Excoriation  of  nipples,  21 
Exercise 

effect  of,  on  lactation,  88 
for  pregnancy,  18 
effect  of,  19 
for  wet  nurses,  301 

Fairchild’s  pancreatic  extract,  235 
peptogenic  milk  powder,  237, 
354 

zyinine,  236,  353 
Faroe  Islands,  8 

Fasting,  effect  of,  on  lactation,  89 
Fat, 

a source  of  heat,  37 
amount  required,  37 
assimilation  of,  214 
effects  of  deficiency,  38 
excess,  38 
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Fat,  from  proteid  food,  29 
in  constipation,  37 
In  cow’s  milk,  116,  119 
estimation  of,  119 
variations  in,  123 
in  cream  milk,  142,  143 
in  Gartner’s  “ Fettmilch,”  141 
in  human  milk,  39,  62 

effect  of  alcohol  on,  92 
food  on,  88 

in  the  diet  of  lactation,  30 
in  the  ficces  of  infants,  37 
source  of,  in  milk,  27 
Fat  diarrhoea,  39 
Feeding: 

a cause  of  infant  mortality,  7 
of  premature  infants,  306 
Feeding  experiments 

on  the  growth  of  calves,  217 
with  tuberculous  milk,  188-193 
Fermentation  in  milk,  188 
“ Fettmilch,"  141,  155-159 
in  transitional  period,  284 
Fever,  peptonised  milk  in,  239 
weaning'  in,  102 
Fibroid  disease  of  breast,  26 
Filters,  289 
Fits,  due  to  diet,  293 
Flourball,  270,  345 
Food, 

administration  of,  181 
component  parts  of,  32 
during  first  few  days,  49 
for  the  premature,  50,  306 
likely  to  disagree,  292 
preparation  of,  175 
preservation  of,  182 
proprietary,  261-280 
proximate  principles  of,  32 
value  of.  32 

variations  in  nutrient  value,  32 
Food  warmer,  208 
Foot  and  mouth  disease,  189 
Forced  feeding,  vide  (lavage 
Fore-milk,  78 
Frame  food,  270 
Franco-Swiss  food,  269,  272 
Frankland's  artificial  human  milk,  j 
345 

Fruit  in  pregnancy,  17 

in  the  child's  diet,  292 

Galactagogues,  81-83 
Galactophore,  179 
Galactorrhcca,  103 
Gastric  capacity,  161- 164 
Gastro-enteric  disturbance 
condensed  milk  in,  247 


Gastro-enteric  disturbance,  diet  in, 
285 

due  to  the  bottle,  179 
due  to  turnips,  126 
starchy  foods  in,  265 
weaning  in,  106 
Gavage,  316 

influence  on  mortality,  318 
Gelatin,  242 

nutritive  value  of,  37 
preparat  ions  of,  346 
Gerber's  acido-butyrometer,  120 
Gluten,  35 
Goat’s  milk,  257 
Gravel,  36 
Gravy,  44,  346 
Growth  in  length,  333 
in  weight  320-334 
Gruel,  346 

Gum  arable  water,  346 

Hemoglobin,  43 
Haemorrhage,  post  partum,  48 
Hatching  cradle,  vide  Incubators 
Headache,  36 
Health  of  mothor,  12 

necessitating  weaning,  99 
Heat,  effect  of, 

on  enseinogen,  213 
on  curdling,  220-233 
on  milk,  212 
maintenance  of,  312 
Holt’s  method  of  examining  milk, 
61-64 

Hominy  grits,  347 
Horlick's  Food,  268,  269 
Malted  Milk,  268,  276 
Hospital  patients,  directions  for, 

J73>  3S9 
Human  milk, 

alterations  in,  78-98 
analyses  of,  65-70 
artificial,  345 

ns  a source  of  tuberculosis,  100 
caseinogen  in,  69,  71 
compared  with  cow’s  milk,  136 
composition  of,  58-77 
ash,  72,  74 

deficiency  of,  necessitating  wean- 
ing, 101 

effect  of  age  on,  83 
alcohol,  92 
fasting,  90 
food,  88 

irregularity  in  nursing,  90 
menstruation,  84 
pregnancy,  87 
excess  of  fat  in,  39 
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Human  milk,  fat  in,  88 

general  composition  of,  90 
lact-albumin  in,  69,  71 
means  for  regulating,  92 
methods  of  analysis,  61,  63 
micro-organisms  in,  76 
morphology  of.  59 
proteids  in,  88,  137 
quantity  of,  81 
increased,  81 
diminished,  83 
salts  in,  71-76 
sample  lor  analysis,  60 
specific  gravity,  58 
substitutes  for,  170-173 
Hydrochloric  acid,  96 
Hygiene  of  expectant  mother,  20 
of  wet  nurse,  301 

Iceland,  8 
Immunity,  305 
Imperial  drink,  347 
Impregnation  during  lactation,  55 
Incubators,  313 

influence  of,  on  mortality,  314, 
3l8 

Indigestion 

a cause  of  thirst,  33 
due  to  excess  of  protcid,  36 
starch,  40,  264 

Infant 

conditions  of,  indicating  wean- 
ing, 106 
premature,  306 
foods,  vide  Proprietary  foods 
mortality,  6-9 

in  country  districts,  6 
in  England  and  Wales,  4 
in  industrial  districts,  6 
in  London, 5 
Intervals  between  feeds 
in  the  breast-fed,  51 
in  the  hand-fed,  169 
Iodoform,  97 
Iron,  43,  75 

in  aniemia,  43 
in  ash  of  the  milk,  72 
newly  born,  42,  74 
in  cereals,  44 

in  form  of  organic  compounds, 
43 

in  haemoglobin,  43 
in  legnminosas,  44 
in  milk,  43,  72 
in  yolk  of  egg,  43 
Irregularity  in  nursing 
effect  on  the  child,  90 
milk  secretion,  90 


Jellies,  347 
.Toll’s  comforters,  181 
Junket,  348 

and  egg,  348 

Kephih,  250 
Koumiss,  254 

Lact-albumin,  35 

in  cow’s  milk,  122 

estimation  of,  122 
in  human  milk,  69,  71 
proportion  to  caseinogen,  69,  71, 
122 

source  of,  28 
Lactation, 

a physiological  function,  54 
carbohydrates  in,  29 
catamenia  in,  55 
diet  in,  28 
duration  of,  54 
effects  of  prolongation  of,  55 
fats  in  diet  of,  29 
physiological  processes  in,  23-30 
proteids  in  diet  of,  30 
Lactic  acid 

in  kephir,  252 
in  koumiss,  255 
in  matzoon,  254 

produced  by  fermentation,  41, 
267 

Lacto-bntyroiueter,  121 
Lacto-densimeter,  58 
Lactose 

digestion  of,  267 
estimation  of,  118 
fermentation  of,  41,  267 
in  cow’s  milk,  116,  1x8 
in  human  milk,  65 
source  of,  28 

versus  Cane  sugar,  40,  267 
Lait  de  poule,  348 
| Lancashire  cotton  famine,  8 
Lavage,  318 
Lead,  96 

j Loguminosas,  44 
Lemonade,  348 
Length,  increase  in,  326,  333 
Life,  mode  of,  of  mother,  14 
eifcct  on  lactation,  14 
Lime  salts 

as  organic  compounds,  44 
in  milk,  44,  72 
in  solution,  44 
in  yolk  of  egg,  44 
Lime  water  348 

saccharated,  348 
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Meigs’  mixture,  147 
M ell  in’s  food,  268,  269.  273 
Menstruation  in. lactation,  55 
effect  on  impregnation,  55 
lactation,  84,  86 
Men  till  attributes  of  mother,  13 
of  wet  nurse,  299 

Mental  excitement  in  pregnancy,  20 
impressions  in  pregnancy,  20 
Mercury,  97 

Metabolism  in  mammary  glands,  27 
M icro-organisms 

conveyed  to  the  mouth,  181 
destruction  of,  195 
in  condensed  milk,  247 
in  cow’s  milk,  186 
in  human  milk,  76 
in  kephir,  251.  254 
varieties  of,  188,  189 
Microscopical  examination 
of  cow’s  milk,  1 14 
of  human  milk,  59 
Migraine,  37 
Milk 

boiling  not  preservative,  17 7 
changes  in  boiled,  22 
effect  oi  heat  on,  210 
from  one  cow,  132 
humanised,  351 
in  preguaucy,  17 
micro-organisms,  186 
of  ass,  256 
of  bitch.  74 
of  cow,  1 14 
of  goat,  257 
of  mare,  255 
of  woman,  65 
peptonised,  352 
predigested,  235 
preparations  of,  349 
storage  of,  183 
Milk  fermentations,  188 
Milk  mixtures 

for  transitional  period,  112 
for  weaning,  281-284 
varieties  of,  172 
Milk  secretion 
abnormal,  24 

deleterious  products  in,  96 
effect  of  alcohol  on,  92 

irregular  nursing  on,  90 
in  pregnancy,  24 
stimulated  by  stickling,  49 
Milk  sugar,  riili  Lactose 
51  ilk  supply 

micro-organistns  in,  187 
of  Copenhagen,  129 
of  Loudon,  124 


Milking,  127 
Mineral  waters,  18 
Mode  of  life,  of  mother,  14 
of  wot  nurse,  301 
Modification  of  milk 

vide  Artificial  mixtures 
at  home,  151 

Moral  fitness  of  wet  nurse,  299 
Morphia,  98 

Morphology  of  cow’s  milk,  115 
of  human  milk,  59 
Mortality  under  1 year 

due  to  unsuitable  feeding,  7 
in  various  places,  4-8 
influence  of  incubators  on,  314, 
318 

gavage  on,  318 

Moscow  foundling  hospital,  393 
Mother,  the,  11 
age  of,  15 
bowels  of,  17 

breasts  and  nipples,  12,  13 
management  of,  21 
diet  of,  16  , 

exercise  of,  18 
health  of,  12 

necessitating  weaning,  99 
hygiene  of,  20 

mental  atid  moral  attributes,  13 
excitement  of,  20 
mode  of  life  of,  14 
preparation  of,  15 
Mouth,  care  of,  181 
Multipara,  breasts  of,  13 
Mutton  broth,  341 
Myosin,  34 

Xeave’s  food,  268,  271 
Nestli’s  food,  268,  269,  271 
milk,  249 

Neuroses  in  mother,  99,  101 
Nipples,  12 

abrasion  of,  103 

alterations  of,  in  pregnancy.  23 
eczema  of,  26 
fissure  of,  103 
management  of,  12 
when  sore,  104 
retracted,  48 
Nipple  shield,  104 
; Nitrogen  in  cow’s  milk,  12 1 
I Nurse,  184 
Nursery,  184 

Oatmeal  foods,  350 
water,  241 
Opium,  98 

given  by  nurses,  302 
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Overfeeding,  165 
Oyster  soup,  351 

Pancreatic  Extract,  235 
secretion,  109,  263 
solution,  235 
Parotid  secretion,  262 
Pasteurisation,  195,  198 
advantages  of,  199 
methods  of,  198,  206 
Pepsin,  235 

Peptogenic  milk  powder,  237,  354 
Peptones  of  meat,  352 
Peptonisation  of  milk,  235-238 
Fcptonised  foods,  351 
Phosphorus  in  foods,  45 
in  rickets,  45 
Physical  examination, 
of  wet  nurse,  298 
Physical  health  of  mother,  12 
of  wet  nurse,  297 
Physiological 

chemistry  of  dietetics;  31-45 
considerations  in  weaning,  109 
processes  in  lactation,  23-30 
Pilocarpin,  as  a galaetagogue,  82 
Potassium  ferrocyanide,  97 
iodide,  97 
salts  in  foods,  43 

in  ash  of  milk,  41,  72 
in  ash  of  new  born,  41,  74 
Potatoes,  44,  287 
Pregnancy 

changes  in  the  breasts,  23 
effect  on  breast-feeding,  87 
mother’s  health,  15 
milk  secretion  in,  24 
Premature  infants,  306 

feeding  apparatus  for,  31 1 
feeding  of,  50,  309 
maintenance  of  heat  of,  123 
incubators  for,  313 
weight  of,  308 
Predigested  foods,  351 
Predigestion  of  milk,  234 

directions  for  use  of,  240 
indications  for,  239 
methods  of,  235 
objections  to,  238 
partial,  238 

Preparation  of  mother  for  lactation, 

15 

Preservation  of  food,  182 
Preservatives  in  cow's  milk,  132 
Primipara,  breasts  of,  13 
Proprietary  foods,  261 
analyses  of,  269 
classification  of,  268 
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Proprietary  foods,  mortality  due  to, 
267 

objections  to,  266 
Proteicl 

a source  of  fat,  27-29 
amount  absorbed,  35 
required,  34 

estimation  of,  35 
animal,  34 
chemistry  of,  34 
digestion  of,  35 
during  lactation,  29 
effects  of  deficiency,  36 
excess,  36 
in  cow’s  milk,  140 
cream  milk,  142 
“Fettmilch,”  141 
in  human  milk,  62 

effect  of  alcohol  on,  94 
age  on,  83 
exercise  on,  89 
food  on,  88 
menstruation  on,  84 
use  of,  34 
vegetable,  35 

Punch  preparations,  349,  350,  353 
Purgatives,  in  lactation,  83 
in  pregnanej',  18 
in  the  newly  born,  49 

Quantity  of  human  milk,  81 
to  diminish,  83 
to  inci'ease,  8t 

Raw  meat, 
juice,  44 

preparations,  354 
Reaction,  of  cow's  milk,  114,  117 
of  human  milk,  58 
Regularity  in  bottle  feeding,  168 
in  breast  feeding',  52 
Renal  calculus,  36 
colic,  36 

Rennet,  effect  of,  on  curdling,  232 
Retracted  nipples,  21 
Rice  foods,  354 

water,  242,  355 
Ridge’s  Food,  268,  269,  271 
Rickets,  40,  160 
fat  in,  38 
in  mother,  12 
in  wet  nurses,  298 
intra-uterine,  15 
lime-water  in,  44 
phosphorus  in,  45 
weaning  in,  108 
Rheumatism  of  lactation,  103 
Robinson’s  Prepared  Barley,  268,  269 
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Saccharated  lime  water,  348 
Sago  foods,  355 
Salicylic  acid 

for  cleaning  bottles,  183 
in  cow's  milk,  132 
wool,  22 

Salivary  secretion,  109,  262 
Salts,  chemistry  of,  41 
in  ash  of  milk,  4t,  72 

the  newly  born,  41,  74 
in  cow's  milk,  116 
estimation  of,  119 
in  human  milk,  62,  71-76 
Savory  and  Moore’s  Food,  268,  269, 
276 

Scarlet  fever,  189 

Schmidt's  method  of  fat  estimation, 
1 19 

Scurvy,  160,  21 1 

Silver  nitrate  for  sore  nipples,  104 
Sodium  chloride,  42,  72 
chemistry  of,  42 
value  of,  42 
Sodium  salicylate,  92 
Solids,  in  cow's  milk,  115 
estimation  of,  119 
in  human  milk,  68 
Sore  nipples,  21 
Specific  gravity, 

of  cow’s  milk,  122 
of  human  milk,  58,  62 
Staphylococci  in  human  milk,  76 
Starchy  foods 

effects  of  excess,  263 
for  infants,  261 
indications  for,  265 
in  transitional  period,  284 
undigested,  264 
Sterilisation  of  milk,  193 
advantages  of,  211 
apparatus  for,  203-209 
Aymard's,  176 
Hawkslcy’s,  205 
Rotch’s,  205 
Soxlilet's,  203 
Warner's,  209 
bottles  for,  209 
methods  of,  193 
objections  to,  211 
objects  of,  194 
Sterilised  milk 

a cause  of  scurvy,  21 1 
assimilation  of,  214 
Stimulants,  vide  Alcohol. 

Stomach,  size  of,  161 
Streptococci  in  human  milk,  76 
Strippings,  78,  79 
Substitutes  for  human  milk,  170-173 


Suckling,  disadvantages  of,  56 
duration  of,  51,  34 
frequency  of,  51 
method  of,  50 
Sugar,  ride  Cane  sugar 
vide.  Lactose 
solution,  at  birth,  50 
Syphilis 

in  the  illegitimate,  304 
in  the  mother,  12,  99,  101 
in  wet  nurses,  296 
responsibility  in,  304 
transmission  of,  303 

Tables : 

Artificial  milk  mixtures, 
author’s,  144,  130 
Biedert’s  cream  mixture, 149 
for  hospital  patients,  173, 
361 

for  transitional  period,  281, 
282 

for  weaning,  112 
Meigs’,  148 
Botch’s,  144,  150 
Assimilation  of  milk,  216 
Bitch’s  milk,  composition  of 
ash,  74 

Comparative  analyses  of  milks, 
238 

Comparison  between  human  and 
cow’s  milk,  138 

Composition  of  asses  milk,  80, 
9i.  257 

of  condensed  milk,  245 

as  ordinarily  given,  246 
of  Viking  brand,  249 
percentage  of  fat  in, 
248 

of  cream  milk,  142 
Frame  Food,  270 
Gartner’s  “Fettmilch,” 
141 

goat’s  milk,  259 
Morlick’s  malted  milk, 
2 77 

kephir,  233 
koumiss,  253 
Loefluud’s  cream  emul- 
sion, 278 

milk  of  the  new  born,  25 
peptonised  milk,  238 
proprietary  foods,  269 
Constituents  of  an  average  adult 
diet,  46 

Cream  milk,  142, 143 

compared  with  human  milk, 
143 
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Tables  : 

Cow’s  milk,  average  composition, 
116 

at  different  stages  of  the 

milking,  79 
diluted,  140 
solids  in,  91 

Deaths  due  to  diarrhoea  and 
mode  of  feeding',  8 
Diet  tables,  46,  173,  286,  288, 
290,  362 

Effect  of  acetic  acid  on  undiluted 
milk,  122 
diluted  milk,  223 
coagulability  with  common 
diluents,  224 

Effect  of  rennet  on  undiluted 
sterilised  milk,  226 
undiluted  milk,  227 
diluted  milk,  228,  229 
coagulability  with  common 
diluents,  231 

Gastric  capacity,  162,  163,  164 
Human  milk, 

composition  of  asli,  72,  73, 
74 

effect  of  menstruation,  83 
methods  of  altering  the 
composition,  92 
percentages  of  caseinogen 
and  albumin,  69 
proteid  and  sugar,  65 
total  solids,  80 
variations  in  composition 
of  well  digested,  70 
constituents,  69 
chief  constituents,  40 
fat,  62 

Meigs’  analyses,  67 
proteid,  62 

according  to  age, 

83 

Influence  ofgavage  on  mortality, 
3l8 

incubators  on  mortality,  314 
Life  histories  of  hand-fed  babies, 
33°.  33i 

Method  of  gradual  weaning,  no 
Mortality  tables,  4,  5 
Proprietary  foods,  analyses  of, 
269-278 

classification  of,  268 
Kate  of  growth,  218,  324-328 
Relative  proportions  of  proteids 
in  cow’s  milk  and  human 
milk,  137 

Results  of  different  methods  of 
feeding,  757,  159 


Tables  : 

Rotch’s  home  modification  of 
milk,  152-154  ' M 1 ir' 

Standard  comparative  table  of 
cow’s  milk  and  human  milk, 
140 

Time  table  for  artificial  feeding, 
169 

breast-feeding,  52 
the  transitional  period,  285 
Weight,  of  premature  infants, 
308 

general  figures  of,  324 
rate  of  gain,  325-328 
Tapioca  foods,  356 
Tea,  289 
Teats,  178,  180 
Teething,  109,  no 
Temperature, 

external,  a cause  of  diarrhoea,  9 
of  artificiiil  food,  180 
of  premature  infants,  307 
of  the  cow,  125 
Tetanus,  305 

Thirst,  due  to  indigestion.  34 
Time  tables,  vide  Tables 
Toast  water,  357 
Transitional  period,  281 
Transmission  of  disease,  30 
Treacle  posset,  357 
Tubercle  bacillus 

death  point  of,  195-197 
effect  of  heat  on,  19 1 
in  cow’s  milk,  190 
in  human  milk,  100 
Tuberculosis,  189 

experimental  evidence,  190-193 
in  mother,  12,  99,  100 
of  udder,  19 1 
Tuberculous  milk 

destruction  of,  193 
effect  of  heat  on,  192 
infectivity  of,  193 
Tumours  of  breast,  26 
Turnips,  affecting  the  milk,  126 
Tyrotoxicon,  133 

Udder,  tuberculosis  of,  191 
Urea  excretion,  35 

a measure  of  proteid  food,  35 
Urine  in  infancy,  35 

Veae  broth,  341 
tea,  357 

Vegetable  myosin,  35 
Vegetables  in  child's  diet,  289 
in  pregnancy,  17 


376 


GENERAL  INDEX. 


Vomiting 

condensed  milk  in,  247 
diet  in,  285 
gavage  in,  317 
lavage  in,  319 

Warmer  for  bottles,  208 
Washing  of  premature  infants,  315 
Water,  49 

abstinence  from,  34 

as  a remedy  for  constipation,  34 

as  a solvent  and  diluent,  33 

as  an  aid  to  digestion,  33 

as  an  aid  to  gastric  secretion,  33 

channels  of  loss,  32 

essential  to  life,  32 

for  drinking,  289 

for  elimination,  32 

for  the  cow.  126 

in  cow’s  milk,  116 

estimation  of,  119 
need  for,  33 
Weaning',  108 

contra-indications,  no 
for  faults  in  milk  supply,  101 
for  gastro-enterie  trouble,  106 
for  menstruation,  86 
for  pregnancy,  87 
indications  for,  100 
methods  of,  no 

physiological  considerations,  109 


Weighing,  of  premature  infants,  315 
method  of,  321 
Weight 

amount  lost  at  first,  323 
at  birth,  323 

of  premature  infants,  307,  308 
indications  from,  320 
in  relation  to  diet,  163 
rate  of  gain,  324-328 
Wells  anti  Kichartlson’s  Food,  269,272 
Wet  nurses,  294 
apartments,  301 
bathing,  301 
cautions,  301 
diet,  300 
exercise,  301 

general  considerations,  294 
management,  300 
moral  fitness,  299 
objections  to,  295 
physical  health,  297 
selection  of,  296 
stimulants  for.  300 
Wine  whey,  357 
Witches’  milk,  25 
Wheat  flour,  269 
Wheatmeal  cakes,  344 
Whey,  255,  357 

I Zinc  oxide,  21 
I Zymine,  236,  353 
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Elementary  Practical  Physiology,  including 

Histology,  Chemical  and  Experimental  Physiology.  By  de  Burgh 
Birch,  AI.D.,  F.K.S.E.,  Professor  of  Physiology  in  the  Yorkshire 
College  of  the  Victoria  University.  With  62  Engravings.  Crown 
8vo,  6s.  6d. 

Practical  Lessons  in  Elementary  Biology,  for 

Junior  Students.  By  Peyton  T.  B.  Beale,  F.E.C.S.,  Lecturer  on 
Elementary  Biology  and  Demonstrator  in  Physiology  in  King’s 
College,  London.  Crown  8vo,  8s.  6d. 

Medical  Jurisprudence  : its  Principles  and 

Practice.  By  Alfred  S.  Taylor,  M.D.,  F.E.C.P.,  F.E.S.  Fourth 
Edition,  by  Thomas  Stevenson,  M.D.,  F.K.C.P.,  Lecturer  on  Medical 
Jurisprudence  at  Guy’s  Hospital.  2 vols.  8vo,  with  189  Engravings, 
31s.  6d. 


The  Theory  and  Practice  of  Hygiene.  By  J. 

Lane  Hotter,  M.D.,  Examiner  in  Hygiene  and  Public  Health  in  the 
University  of  Cambridge  and  in  the  Victoria  University,  Professor 
of  Hygiene  in  the  Army  Medical  School ; and  E.  H.  Firth,  F. E.C.S 
Assistant  Professor  of  Hygiene  in  the  Army  Medical  School.  With 
numerous  Illustrations.  Eoyal  8vo,  24s. 


A Manual  of  Practical  Hygiene.  By  the  late 

E.  A.  Parkes,  M.D.,  F.E.S.  Eighth  Edition,  by  J.  Lane  Notter 
A.M.,  M.D.,  F.E.S.,  Professor  of  Military  Hygiene  in  the  Army 
Medical  School.  8vo,  with  10  Plates  and  103  Engravings  18s 


Handbook  of  Hygiene  and  Sanitary  Science 

By  Geo  Wilson,  M.A.,  M.D.,  LL.D.,  D.P.H.  Camb.  Medical 
Officer  of  Health  for  Mid- Warwickshire.  Eighth  Edition  Post 
8vo,  with  Engravings,  12s.  6d. 
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Hygiene  and  Public  Health : a Treatise  by 

various  Authors.  Edited  by  Thomas  Stevenson,  M.D.,  and 
28sIRLVoiFi iM  als^Voi "ii iv°'>08 r°yal  8v0’ fully  Illu6trated-  Vo1-  J" 

A Simple  Method  of  Water  Analysis,  especially 

designed  for  the  use  of  Medical  Officers  of  Health.  By  John  C. 
Thresh,  M.D.Vic.,  D.Sc.  Lond.,  D.P.H.  Camb.  Second  Edition, 
enlarged.  Fcap.  8vo,  2s.  6d. 

Elements  of  Health  : an  Introduction  to  the 

Study  of  Hygiene.  By  Louis  C.  Pabkes,  M.D.,  D.P.H.  Loud., 
Medical  Officer  of  Health  for  Chelsea,  Lecturer  on  Public  Health  at 
St.  George's  Hospital.  Post  8vo,  with  27  Engravings,  3s,  6d. 

Diet  and  Food  considered  in  relation  to 

Strength  and  Power  of  Endurance,  Training  and  Athletics.  By 
Alexander  Haig,  M.D.,  F.R.C.P.  Second  Edition.  Crown  8vo,  2s. 

The  Prevention  of  Epidemics  and  the  Con- 
struction and  Management  of  Isolation  Hospitals.  By  Roger 
McNeill,  M.D.  Edin.,  D.P.H.  Camb.,  Medical  Officer  of  Health  for 
the  County  of  Argyll.  8vo,  with  several  Hospital  Plans,  10s.  tkl. 

Effects  of  Borax  and  Boracic  Acid  on  the 

Human  System.  By  Dr.  Oscar  Lihbreich,  Professor  in  the  Uni- 
versity of  Berlin.  With  Plates,  post  4 to,  2s. 

A Manual  of  Bacteriology.  Clinical  and  Ap- 
plied. With  an  Appendix  on  Bacterial  Remedies,  Ac.  By  Richard 
T.  Hewlett,  M.D.,  M.R.C.P.,  D.P.H.  Lond.,  Assistant  in  the 
Bacteriological  Depart  ment,  Jenner  Institute  of  Preventive  Medicine. 
With  75  Illustrations,  post  8vo,  10s.  6d. 

Hospitals  and  Asylums  of  the  World:  their 

Origin,  History,  Construction,  Administration,  Management,  and 
Legislation.  By  Sir  Henry  C.  Burdett,  K.C.B.  In  4 vols.,  super- 
royal 8vo,  and  Portfolio.  Complete,  168s.  Vols.  I.  and  II. — Asylums, 
90s.  Vols.  III.  and  IV. — Hospitals,  with  Plans  and  Portfolio,  120s. 

Mental  Diseases:  Clinical  Lectures.  By  T.  S. 

Clouston,  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinburgh.  Fifth  Edition.  Cr.  8vo,  with  19  Plates,  14s. 

The  Insane  and  the  Law  : a Plain  Guide  for 

Medical  Men,  Solicitors,  and  Others  as  to  the  Detention  and  Treat- 
ment, Maintenance,  Responsibility,  and  Capacity  either  to  give 
evidence  or  make  a will  of  Persons  Mentally  Afflicted.  With  Hints  to 
Medical  Witnesses  and  to  Cross-Examining  Counsel.  By  G.  Pitt- 
Lewis,  Q.C.,  R.  Percy  Smith,  M.D.,  F.R.C.P.  and  J.  A.  Hawke, 
B.A.,  Barrister-at-Law.  8vo,  14s. 


i 


7,  GREAT  MARLBOROUGH  STREET. 


J.  8f  A.  Churchill’s  Recent  Works. 

A Text-Book  on  Mental  Diseases  for  Students 

and  Practitioners  of  Medicine.  By  Theodore  H.  Kellogg,  M.D., 
late  Medical  Superintendent  of  Willard  State  Hospital,  U.S.A.  With 
Illustrations,  Svo,  25s. 

A Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  Etymology,  and  Synonyms  of  the  Terms  used  in 
Medical  Psychology ; with  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ; and  The  Law  of  Lunacy  in  Great  Britain  and 
Ireland.  Edited  by  D.  Hack  Tuke,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2 vols., 
1,500  pages,  royal  8vo,  Illustrated,  42s. 

Mental  Physiology,  especially  in  its  Relation 

to  Mental  Disorders.  ByTHEO.  B.  Hyslop,  M.D.,  Resident  Physician 
and  Medical  Superintendent  at  Bethlem  Royal  Hospital,  Lecturer  on 
Mental  Diseases  in  St.  Mary’s  Hospital  Medical  School.  8vo,  18s. 

The  Mental  Affections  of  Children : Idiocy, 

Imbecility,  and  Insanity.  By  Wm.  W.  Ireland,  M.D.  Edin., 
formerly  Medical  Superintendent  of  the  Scottish  Institution  for  the 
Education  of  Imbecile  Children.  With  20  Plates,  8vo,  14s. 

Mental  Affections  of  Childhood  and  Youth 

(Lettsomian  Lectures  for  1887,  etc..).  By  J.  Langdon-Down,  M.D., 
P.R.C.P.,  Consulting  Physician  to  the  London  Hospital.  8vo,  6s. 

The  Journal  of  Mental  Science.  Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association. 
Svo,  08. 

Manual  of  Midwifery,  including  all  that  is 

likely  to  be  required  by  Students  and  Practitioners.  By  Alfred  L. 
Galabin,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy’s  Hospital.  Fourth 
Edition.  Crown  8vo,  with  271  Engravings,  15s. 

The  Practice  of  Midwifery:  a Guide  for  Prac- 
titioners and  Students.  By  D.  Lloyd  Roberts,  M.D.,  F.R.C.P., 
Lecturer  on  Clinical  Midwifery  and  Diseases  of  Women  at  the  Owens 
College ; Consulting  Obstetric  Physician  to  the  Manchester  Royal 
Infirmary.  Fourth  Edition.  Fcap.  Svo,  with  Coloured  Plates  and 
Wood  (226)  Engravings,  10s.  6d. 

A Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henry 
Jellett,  M.D.,  B.A.O.  Dub.,  late  Assistant  Master,  Rotunda  Hospital. 
Second  Edition.  With  57  Illustrations.  Crown  Svo,  6s. 
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Obstetric  Aphorisms:  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joseph  O.  Swathe,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Edition. 
Fcap.  8vo,  with  20  Engravings.  3s.  6d. 

Economics,  Anaesthetics,  and  Antiseptics  in 

the  Practice  of  Midwifery.  By  Haydn  Brown,  L.R.C.P.,  L.B.C.S. 
Edin.  Fcap.  Svo,  2s.  6d. 

Lectures  on  Obstetric  Operations:  including 

the  Treatment  of  Hemorrhage,  and  forming  a Guide  to  the  Manage- 
ment of  Difficult  Labour.  By  Kobert  Barnes,  M.D.,  F.H.C.P., 
Consulting  Obstetric  Physician  to  St.  George’s  Hospital.  Fourth 
Edition.  8vo,  with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A Clinical  History  of  Medical  and  Surgical 

Diseases  of  Women.  Secoud  Edition.  Svo,  with  181  Engravings,  28s. 

Gynaecological  Operations  (Handbook  of). 

By  Alban  H.  G.  Doran,  F.R.C.S.,  Surgeon  to  the  Samaritan  Hospital. 
8vo,  with  167  Engravings,  15s. 

Diseases  of  Women.  (Student’s  Guide  Series.) 

By  Alfred  L.  Galabin,  M.A.,  M.D.,  F.H.C.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy’s  Hospital.  Fifth  Edition.  Fcap.  Svo,  with  142  Engravings,  8s.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  James  Oliver,  M.D.,  F.R.S.E.,  M.H.C.P.,  Physician  to  the 
Hospital  for  Diseases  of  Women,  London.  Fcap.  Svo,  3s.  6d. 

By  the  same  Author. 

Abdominal  Tumours  and  Abdominal  Dropsy 

in  Women.  Crown  Svo,  7s.  6d. 

A Practical  Treatise  on  the  Diseases  of 

Women.  By  T.  Gaii.lahd  Thomas,  M.D.  Sixth  Edition,  by  Paul 
F.  MundK,  M.D.,  Professor  of  Gyuaieology  at  the  New  York 
Polyclinic  and  at  Dartmouth  College.  Hoy.  8vo,  with  347  Engrav- 
ings, 25s. 

Sterility.  By  Kobert  Bell,  M.D.,  F.F.P.  & S.  Glasg., 

Senior  Physician  to  the  Glasgow  Hospital  for  Diseases  peculiar  to 
Women.  8vo,  5s. 

A First  Series  of  Fifty-four  Consecutive  Ovario- 
tomies, with  Fifty-three  Recoveries.  By  A.  C.  Butler-Smythe, 
F.R.C.P.  Edin.,  Surgeon  to  the  Samaritan  Free  Hospital,  Senior 
Surgeon  to  the  Grosvenor  Hospital  for  Women  and  Children.  8vo, 
6s.  6d. 
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A Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick.  By  E.  J.  Domvit.lf,  Surgeon  to 
the  Devon  and  Exeter  Hospital.  Eighth  Edition.  Crown  8vo,  2s.  0d. 

A Short  Manual  for  Monthly  Nurses. 

By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.,  Obstetric  Physician 
to  St.  Thomas’s  Hospital.  Revised  by  M.  A.  Atkinson.  Fourth 
Edition.  Feap.  8vo,  Is.  6a. 

Notes  on  Gynaecological  Nursing.  By  John 

Benjamin  Hellier,  M.D.,  Surgeon  to  the  Hospital  for  Women,  etc., 
Leeds.  Crown  8vo,  Is.  6d. 

Lectures  on  Medicine  to  Nurses.  By  Herbert 

E.  Cuff,  M.D.,  F.RC.S.,  Medical  Superintendent,  North  Eastern 
Fever  Hospital.  London.  Second  Editon.  With  29  Illustrations. 
Crown  8vo,  3s.  fid. 

Antiseptic  Principles  for  Nurses.  By  C.  E. 

Richmond,  F.R.C.S.  Fcap.  8vo.  Is. 

A Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.  8vo,  22s. 

By  the  same  Author. 

Clinical  Studies  of  Disease  in  Children. 

Second  Edition.  Post  8vo,  7s.  fid. 

Also. 

The  Wasting  Diseases  of  Infants  and 

Children.  Sixth  Edition  Post  8vo,  fis. 

The  Diseases  of  Children.  By  James  F. 

Goodhart,  M.D.,  F.R.C.P.  Sixth  Edition,  witn  the  assistance  of 
G.  F.  Still,  M.D.,  Medical  Registrar  to  the  Hospital  for  Sick 
Children,  Great  Ormond  Street.  Crown  8vo,  10s.  fid. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing Infants  and  Young  Children.  By  Edmund  Cautley,  M.D., 
Physician  to  the  Belgrave  Hospital  for  Children.  Crown  8vo,  7s.  fid. 

Materia  Medica,  Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Pharmacology  and  Therapeutics  at,  Guy’s 
Hospital.  Fourth  Edition,  based  upon  the  B.P.  of  1898.  Fcap.  8vo. 
7s.  6d. 
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An  Introduction  to  the  Study  of  Materia 

Medica,  designed  for  Students  of  Pharmacy  and  Medicine.  By 
Henry-  O.  Greenish,  F.I.C.,  F.L.S.,  Professor  of  Materia  Medica  and 
Pharmacy  to  the  Pharmaceutical  Society.  With  213  Illustrations, 
8vo,  15s. 

Materia  Medica  and  Therapeutics.  By  Charles 

D.  F.  Phillips,  M.D.,  LL.D.,  F.R.S.  Edin. 

Vegetable  Kingdom— Organic  Compounds — Animal  Kingdom.  8vo,  25s. 
Inorganic  Substances.  Second  Edition.  8vo,  21s. 

Practical  Pharmacy:  an  Account  of  the 

Methods  of  Manufacturing  and  Dispensing  Pharmaceutical  Prepara- 
tions; with  a chapter  on  the  Analysis  of  Urine.  By  E.  W.  Lucas, 
F.C.S.,  Examiner  at  the  Pharmaceutical  Society.  With  283  Illustra- 
tions. Iloy.  8vo,  12s.  6d. 

Galenic  Pharmacy : a Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  By  R.  A Cripps,  M.P.S. 
8vo,  with  78  Engravings,  8s.  6d. 

Practical  Pharmacy.  By  Barnard  S.  Proctor. 

Third  Edition.  8vo,  with  Engravings  and  Fac-simile  Prescriptions,  14s. 

The  Galenical  Preparations  of  the  British 

Pharmacopoeia  : a Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.D.,  C.M.,  late  Lecturer  on  Materia  Medica 
ami  Therapeutics,  Queen  Margaret’s  College,  Glasgow.  8vo,  4s.  6d. 

The  Pharmaceutical  Formulary  : a Synopsis 

of  the  British  and  Foreign  Pharmacopoeias.  By  Henry-  Beasley". 
Twelfth  Edition  by  J.  Oldham  Braithwaitk  18mo,  8s.  6d. 

By  the  same  Author. 

The  Druggist’s  General  Receipt-Book.  Tenth 

Edition.  18mo,  8s.  6d. 

Also. 

The  Book  of  Prescriptions  : containing  upwards 

of  3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire.  Revised  by  Peter  Wyatt  Squire.  F.L.S.,  F.C.S. 
Seventeenth  Edition.  8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.  18mo,  6s. 
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Southall’s  Organic  Materia  Medica,  being  a 

Handbook  treating  of  some  of  the  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopoeia.  Fifth  and  Enlarged 
Edition,  by  John  Barclay,  B.Se.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  College,  Birmingham. 
8vo,  6s. 

Recent  Materia  Medica  and  Drugs  occasion- 
ally Prescribed.  Notes  on  their  Origin  and  Therapeutics.  By  F. 
Harwood  Leschkr,  F.C.S.,  Pereira  Medallist.  Fifth  Edition.  8vo,  4s. 


Pereira’s  Selecta  e Prescriptis  : containing 

Lists  of  Terms  used  in  Prescriptions,  with  Explanatory  Notes,  etc. 
Also,  a Series  of  Abbreviated  Prescriptions  with  Translations. 
Eighteenth  Edition,  by  Joseph  Ince.  24mo,  os. 

Year-Book  of  Pharmacy:  containing  the  Trans- 

actions of  the  British  pharmaceutical  Conference.  Annually.  8vo,  10s. 


Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

By  J.  Eeynolds  Green,  Sc.D.,  M.A.,  F.It.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I. : Morphology  and  Anatomy,  with  788  Engravings.  Second 
Edition.  7s.  6d. 

Vol.  II. : Classification  and  Physiology,  with  417  Engravings,  10s. 

The  Student’s  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  By 
Robert  Bentley,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  8vo,  with  350 
Engravings,  3s.  6d. 

Medicinal  Plants : being  Descriptions  with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr. 
H.  Trimen,  F.R.S.  In  4 vols.,  large  8vo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  11s. 

Therapeutic  Electricity  and  Practical  Muscle 

Testing.  By  W.  S.  Hedley,  M.D.,  in  charge  of  the  Electro-thera- 
peutic Department  of  the  London  Hospital.  With  110  Illustrations. 
Roy.  8vo,  8s.  6d. 

Practical  Therapeutics : a Manual.  By 

Edward  J.  Waring,  C.I.E.,  M.D.,  F.R.C.P.,  and  Dudley  W. 
Buxton,  M.D.,  B.S.  Loud.  Fourth  Edition.  Crown  8vo,  14s. 

By  the  same  Author. 

Bazaar  Medicines  of  India,  and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fifth  Edition.  Fcap.  8vo,  5s. 
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Climate  and  Fevers  of  India,  with  a Series 

of  Cases  (Croonian  Lectures,  1882).  By  Sir  Joseph  Father, 
K.C.S.I.,  M.D.  8vo,  with  17  Temperature  Charts,  12s. 

By  the  same  Author. 

The  Natural  History  and  Epidemiology  of 

Cholera : being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1888.  8vo,  3s.  6d. 

Psilosis  or  “Sprue”:  its  Nature  and  Treat- 
ment ; with  Observations  on  various  Forms  of  Diarrhoea  acquire*!  iu 
the  Tropics.  By  George  Thin,  M.D.  Second  and  Enlarged  Edition, 
with  Illustrations.  8vo,  10s. 

A Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Moore,  K.C.I.E.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8vo, 
with  71  Engravings,  12s. 

By  the  same  Author. 

A Manual  of  the  Diseases  of  India  : with  a 

Compendium  of  Diseases  generally.  Second  Edition.  Post  8vo, 
10s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  By 
Lieut.-Col.  Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.H.C.S.,  H.M. 
Indian  Medical  Service.  8vo,  12s.  6d. 

A Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  C.I.E.,  M.D.,  F.R.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.  Svo,  24s. 

Hooper’s  Physicians’  Vade-Mecum  : a Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.C.P.,  F.R.S.,  and  J.  Harlkv,  M.D.,  F.K.C.P.  With  118 
Engravings.  Fcap.  Svo,  12s.  6d. 

The  Principles  and  Practice  of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Faggk,  M.D.,  and  P.  H. 
Pte-Smith,  M.D.,  F.K.S.,  F.K.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy’s  Hospital.  Third  Edition.  2 vols.  8vo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual  of  the  Practice  of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.K.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy’s  Hospital.  Fifth  Edition.  Post  Svo,  with 
Engravings,  16s. 
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A Dictionary  of  Practical  Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowler,  M.A.,  M.D., 
F.R.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption. 8vo,  cloth,  21s. ; half  calf,  25s. 

The  Practice  of  Medicine.  By  M.  Charteris, 

M.D.,  Professor  of  Therapeutics  and  Materia  Medica  in  the  Uni- 
versity of  Glasgow.  Eighth  Edition.  Edited  by  F.  J.  Chatteris, 
M.B.,  Ch.  B.  Crown  8vo,  with  Engravings  on  Copper  and  Wood,  10s. 

A Text-Book  of  Bacteriology  for  Students  and 

Practitioners  of  Medicine.  By  G.  M.  Sternberg,  M.D.,  Surgeon- 
General,  U.S.  Army.  With  9 Plates  and  200  Figures  in  the  Text. 
8vo,  24s. 

How  to  Examine  the  Chest:  a Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.R.C.P., 
Assistant  Physician  to  St.  Bartholomew’s  Hospital.  Second  Edition. 
With  Engravings.  Fcap.  8vo,  5s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.R.S.,  F.R.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engravings.  4to,  half-bound  in  Calf,  70s. 

By  the  same  Author. 

A Treatise  on  Diseases  of  the  Lungs  and 

Pleura.  Edited  by  Sidney  Coupland,  M.D.,  F.R.C.P.,  Physician  to 
Middlesex  Hospital.  Roy.  8vo,  with  Engravings ; also  Portrait  and 
Memoir  of  the  Author,  36s. 

The  Student’s  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Harris,  M.D.  Lond.,  F.R.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
8vo,  with  55  Illustrations  (some  Coloured),  7s.  6d. 

The  Schott  Methods  of  the  Treatment  of 

Chronic  Diseases  of  the  Heart,  with  an  account  of  the  Nauheim  Baths, 
and  of  the  Therapeutic  Exercises.  By  W.  Bezly  Thorne,  M.D., 
M.R.C.P.  Third  Edition.  8vo,  with  Illustrations,  6s. 

Guy’s  Hospital  Reports.  By  the  Medical  and 

Surgical  Staff.  Vol.  XXXVIII.  Third  Series.  Svo,  10s.  6d. 

St.  Thomas’s  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.  Vol.  XXVI.  New  Series.  8vo,  8s.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.  Vol.  XI.  Svo,  8s. 
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Text-Book  of  Medical  Treatment  (Diseases 

and  Symptoms).  By  Nestor  I.  C.  Tirarp,  M.D.,  F.R.C.P.,  Pro- 
fessor of  the  Principles  and  Practice  of  Medicine.  King's  College, 
London.  8vo. 

Medical  Diagnosis.  (Student’s  Guide  Series.) 

By  Samuel  Fenwick.  M.D.,  P.K.C.P.,  and  W.  Soltau  Fenwick, 
M.D.,  B.S.  Eighth  Edition.  Crown  8vo,  with  135  Engravings,  Ps. 

By  the  same  Authors- 

Outlines  of  Medical  Treatment.  Fourth  Edition. 

Crown  8vo,  with  35  Engravings,  10s. 

Also. 

Ulcer  of  the  Stomach.  With  42  Illustrations. 

Roy.  8vo. 

Also,  by  Dr.  Samuel  Fenwick. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  6d. 

And 

The  Saliva  as  a Test  for  Functional  Diseases 

of  the  Liver.  Crown  8vo,  3s. 

The  Liver.  By  Lionel  S.  Beale,  M.B.,  F.R.S., 

Consulting  Physician  to  King's  College  Hospital.  With  21  Plates 
(85  Figures),  8vo,  5s. 

By  the  same  Author. 

On  Slight  Ailments  : and  on  Treating  Disease. 

Fourth  Edition.  8vo,  5s. 

Myxcedema  and  the  Thyroid  Gland.  By  John 

D.  Gimlettk,  M.R.C.S.,  L.R.C.P.  Crown  8vo.  5s. 

The  Blood : how  to  Examine  and  Diagnose 

its  Diseases.  By  Alfred  C.  Coles,  M.D.,  B.Sc.  With  6 Coloured 
Plates.  8vo,  10s.  6d. 

The  Physiology  of  the  Carbohydrates ; their 

Application  as  Food  and  Relation  to  Diabetes.  By  F.  W.  Pavy,  M.D., 
LL.D.,  F.R.S.,  F R.C.P.,  Consulting  Physician  to  Guy's  Hospital. 
Royal  8vo,  with  Plates  and  Engravings,  10s.  6d. 

Medical  Lectures  and  Essays.  By  Sir  G. 

Johnson,  M.D.,  F.R.C.l’.,  F.R.S.,  Consulting  Physician  to  King’s 
College  Hospital.  8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apncea).  8vo,  3s. 
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Uric  Acid  as  a Factor  in  the  Causation  of 

Disease.  By  Alexander  Haig,  M.D.,  F.R.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Royal  Hospital  for  Children  and 
Women.  Fourth  Edition.  8vo,  with  65  Illustrations,  12s.  6d. 

Bronchial  Asthma  : its  Pathology  and  Treat- 
ment. By  J.  B.  Berkart,  M.D.,  late  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Second  Edition,  with  7 
Plates  (35  Figures).  8vo,  10s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  B.  Sansom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a Manual  and  Atlas. 

By  Sir  William  R.  Gowers,  M.D.,  F.R.C.P.,  F.R.S.  Third  Edition. 
Edited  with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon 
to  the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates 
and  Woodcuts.  8vo,  16s. 

By  the  same  Author. 

A Manual  of  Diseases  of  the  Nervous  System. 
Yol.  I. — Nerves  and  Spinal  Cord.  Third 

Edition,  by  the  Author  and  James  Taylor,  M.D.,  F.R.C.P. 
Roy.  8vo,  with  192  Engravings,  15s. 

Yol.  II. — Brain  and  Cranial  Nerves  : General 

and  Functional  Diseases  of  the  Nervous  System.  Second  Edition. 
Roy.  8vo,  with  182  Engravings,  20s. 

Also. 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.  8vo  7s.  6d. 

Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.  8vo,  with  Engravings,  7s.  6d. 

Also. 

Syphilis  and  the  Nervous  System:  being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.  8vo,  4s. 

The  Nervous  System,  Diseases  of.  By  J.  A. 

Ormkrod,  M.D.,  F.R.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.  With  66  Illustrations.  Fcap.  8vo,  8s.  6d. 
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Text-Book  of  Nervous  Diseases  for  Students 

and  Practitioners  of  Medicine.  By  Charles  L.  Dana,  M.D.,  Pro- 
fessor of  Nervous  and  Mental  Diseases  in  Bellevue  Hospital  Medical 
Coll  ige,  New  York.  Fourth  Edition.  With  240  Illustrations.  8vo,  20s. 

Diseases  of  the  Nervous  System.  Lectures 

delivered  at  Guy’s  Hospital.  By  Sir  Samuel  Wilks,  Bart.,  M.D., 
F.R.S.  Second  Edition.  8vo,  18's. 

Handbook  of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Manchester.  Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  : being  a Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease  8vo,  with  En- 
gravings, 4s.  fid. 

Stammering  : its  Causes,  Treatment,  and 

Cure.  By  A.  G.  Bernard,  M.R.C.S..  L.R.C.P.  Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1S89).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.  A^ith  Plates  and  Engravings.  8 vo,  .3s.  fid. 

Diseases  of  the  Nervous  System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D..  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  15s. 

By  the  same  Author. 

Some  Forms  of  Paralysis  from  Peripheral 

Neuritis ; of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 


On  the  Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  System.  Crown  8vo,  4s.  fid. 

Gout  in  its  Clinical  Aspects.  By  J.  Mortimer 

Granville,  M.D.  Crown  8vo,  6s. 

Diseases  of  the  Liver : with  and  without 

Jaundice.  By  George  Harley,  M.D. , F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath. 
Second  Edition,  much  Enlarged,  with  8 Plates.  Crown  8vo,  3s.  fid. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
Caecum,  Intestines,  and  Peritoneum.  By  S.  O.  Habershon,  M.D., 
F.R.C.P.  Fourth  Edition.  8vo,  with  5 Plates,  21s. 

On  Gallstones,  or  Cholelithiasis.  By  E.  M. 

Brockbank,  M.D.  Viet.,  M.R.C.P.  Lond.,  Honorary  Physician  to  the 
Ancoats  Hospital,  Manchester.  Crown  Svo,  7s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  puncturing  the  Abdomen.  By  John  W.  Ogle,  M.D., 
Consulting  Physician  to  St.  George’s  Hospital.  8vo,  5s.  6d. 

Headaches:  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.  Crown  8vo,  with  Engravings,  7s.  6d. 

A Handbook  of  Medical  Climatology,  embody- 
ing its  Principles  and  Therapeutic  Application,  with  Scientific  Data 
of  the  chief  Health  Resorts  of  the  World.  By  S.  Edwin  Solly,  M.D., 
M.R.C.S.,  late  President  of  the  American  Climatological  Association. 
With  Engravings  and  Coloured  Plates.  Svo,  16s. 

The  Mineral  Waters  of  France,  and  its 

Wintering  Stations  (Medical  Guide  to).  With  a Special  Map.  By  A. 
Vintras,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.  Second  Edition.  Crown  Svo,  8s. 

Surgery  : its  Theory  and  Practice.  By  William 

J.  Walsham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Sixth  Edition.  Crown 
8vo,  with  410  Engravings,  12s.  6d. 

A Synopsis  of  Surgery.  By  R.  F.  Tobin, 

Surgeon  to  St.  Vincent's  Hospital,  Dublin.  Crown  Svo,  interleaved, 
leather  binding,  6s.  fid. 

Surgical  Emergencies  : together  with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  Paul  Swain,  F.R.O.S.,  Surgeon  to  the  South  Devon 
and  East  Cornwall  Hospital.  Fifth  Edition.  Crown  8vo,  with  149 
Engravings,  6s. 

Illustrated  Ambulance  Lectures  : (to  which  is 

added  a Nursing  Lecture)  in  accordance  with  the  Regulations  of  the 
St.  John’s  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Martin,  M.D.,  F.R.C.S.,  Hon.  Surgeon  to  the  Blackburn 
Infirmary.  Fourth  Edition.  Crown  8vo,  with  60  Engravings,  2s. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alec  Fraser,  Professor  of  Anatomy,  Royal  College  of  Surgeons 
in  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.  Folio,  63s. 

Abdominal  Surgery.  By  J.  Greig  Smith,  M.A., 

F.R.S.E.  Sixth  Edition.  Edited  by  James  Swain,  M.S.,  M.D.  Lond., 
F.R.C.S.  Eng.,  Assistant-Surgeon  to  the  Bristol  Royal  Infirmary, 
Professor  of  Surgery,  University  College,  Bristol.  2 vols.,  8vo,  with 
224  Engravings,  36s. 

The  Physiology  of  Death  from  Traumatic 

Fever;  a Study  in  Abdominal  Surgery.  By  John  D.  Malcolm, 
M.B.,  C.M.,  F.R.C.S.E.,  Surgeon  to  the  Samaritan  Free  Hospital. 
8vo,  3s.  6d. 

The  Surgery  of  the  Alimentary  Canal.  By 

Alfred  Ernest  Maylard,  M.B.  Lond.  and  B.S.,  Senior  Surgeon  to 
the  Victoria  Infirmary,  Glasgow.  With  27  Swant.ype  Plates  and  89 
Figures  in  the  Text,  8vo,  25s. 

By  the  same  Author. 

A Student’s  Handbook  of  the  Surgery  of  the 

Alimentary  Canal.  With  97  Illustrations.  Crown  8vo,  8s.  6d, 

Surgery.  By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.R.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.  Large  8vo,  with  497  Engravings,  34s. 

The  Practice  of  Surgery  : a Manual.  By 

Thomas  Bryant,  Consulting  Surgeon  to  Guy’s  Hospital.  Fourth 
Edition.  2 vols.  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6 chromo  plates,  32s. 

The  Surgeon’s  Vade-Mecum  : a Manual  of 

Modern  Surgery.  By  R.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanley  Boyd,  M.B.,  F.R.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.  Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  : intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy’s  Hospital.  Third  Edition.  8vo,  with 
401  Illustrations,  34s. 
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A Course  of  Operative  Surgery.  By  Chris- 

topher  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  IiivKiLLlb,  and  several  Woodcuts.  Large  8vo,  30s. 

By  the  same  Author. 

The  Student’s  Guide  to  Surgical  Diagnosis. 

Second  Edition.  Fcap.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners. 
Eleventh  Edition.  Fcap.  8vo,  with  176  Engravings,  6s. 

Also. 

Injuries  and  Diseases  of  the  Jaws.  Fourth 

Edition.  Edited  by  Henry  Percy  Dean,  M.S.,  F.R.C.S.,  Assistant 
Surgeon  to  the  London  Hospital.  8vo,  with  187  Wood  Engravings,  1 -is. 

Also. 

Lectures  on  Certain  Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s.  6d. 

Also. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s. 

Ovariotomy  and  Abdominal  Surgery.  By 

Harrison  Crtpps,  F.R.C.S.,  Surgical  Staff,  St.  Bartholomew's 
Hospital.  With  numerous  Plates,  royal  8vo,  25s. 

Diseases  of  Bones  and  Joints.  By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.  8vo,  with  Plates  and  Engravings,  12s. 

Surgical  Pathology  and  Morbid  Anatomy. 

By  Anthony  A.  Bowery,  F.R.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew’s  Hospital.  Third  Edition.  Crown  8vo,  with  183 
Engravings,  10s.  6d. 


By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.  8vo,  with  20  Plates,  14s, 
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The  Human  Foot : its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary.  With  7 Plates  and  Engravings  (50 
Figures).  8vo,  7s.  6d. 

The  Deformities  of  the  Fingers  and  Toes.  By 

William  Anderson,  F.R.C.S.,  Surgeon  to  St.  Thomas’s  Hospital. 
Xvo,  with  18  engravings,  6s. 

Short  Manual  of  Orthopaedy.  By  Heather 

Bigg,  F.R.C.S.  Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.  8vo,  2s.  6d. 

Face  and  Foot  Deformities.  By  Frederick 

Churchill,  C.M.  8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.  Vol.  XIV.,  Part  2.  8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 

dom. Transactions.  Vol.  XIX.  8vo,  12s.  6d. 

Manual  of  Ophthalmic  Surgery  and  Medicine. 

By  W.  H.  H.  Jkssop,  M.A.,  F.R.C.S.,  Ophthalmic  Surgeon  to  St.  Bar- 
tholomew’s Hospital.  With  5 Coloured  Plates  and  110  Woodcuts. 
Crown  8vo,  9s.  tld. 

Nettleship’s  Diseases  of  the  Eye.  Sixth  Edition. 

Revised  and  Edited  by  W.  T.  Holmes  Spickr,  M.B.,  F.R.C.S.,  Oph- 
thalmic Surgeon  to  the  Metropolitan  Hospital  and  the  Victoria 
Hospital  for  Children.  With  161  Engravings  and  a Coloured  Plate 
illustrating  Colour-Blindness.  Crown  8vo,  8s.  (id. 

Diseases  and  Refraction  of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
Gustavus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfk,  M.D.,  F.R.C.S.E.  With  10  Coloured 
Plates  and  157  Wood  Engravings.  8vo,  21s. 

Convergent  Strabismus,  and  its  Treatment, 

an  Essay.  By  Edwin  Holthousk,  M.A.,  F.R.C.S.,  Surgeon  to  the 
Western  Ophthalmic  Hospital.  8vo,  6s. 
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Normal  and  Pathological  Histology  of  the 

Human  Bye  and  Eyelids.  By  C.  Fred.  Pollock,  M.D.,  F.R.C.S., 
and  F K.S.E.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson’s  College 
Dispensary,  Glasgow.  Crown  8vo,  with  100  Plates  (230  drawings),  15s. 

Atlas  of  Ophthalmoscopy.  Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Ltebreich,  M.R.C.S  Translated  by 
H.  Rosborou&h  Swanzy,  M.B.  Third  Edition,  4to,  40s. 

Refraction  of  the  Eye  : a Manual  for  Students. 

By  Gustavus  Hartrid&e,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Tenth  Edition.  Crown  8vo,  with 
104  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  : a Manual  for  Students. 

Third  Edition.  Crown  8vo,  with  68  Illustrations  and  4 Plates,  4s.  6d. 

Glaucoma  : its  Pathology  and  Treatment.  By 

Priestley  Smith,  Ophthalmic  Surgeon  to  the  Queen’s  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Methods  of  Operating  for  Cataract  and 

Secondary  Impairments  of  Vision,  with  the  results  of  500  cases. 
By  Major  G.  H.  Fink,  H.M.  Indian  Medical  Service.  Crown  8vo, 
with  15  Engravings,  5s. 

Diseases  of  the  Eye  : a Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Edward  Shaw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
and  Women,  Belfast.  With  a Test-Card  for  Colour-Blindness.  Crown 
8vo,  3s.  6d. 

Eyestrain  (commonly  called  Asthenopia).  By 

Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.  Second  Edition.  8vo,  with  22  Illustrations,  5s. 
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Diseases  and  Injuries  of  the  Ear.  By  Sir 

William  B.  Dalbt,  F.R.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Crown  8vo,  with  8 Coloured 
Plates  and  38  Wood  Engravings.  10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1898.  Third  Edition.  8vo,  with  Engravings,  5b. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Pharynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovell,  F.R.C.S.E.,  M.R.C.S. ; Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.  8vo,  with  122  Engravings,  18s. 

A System  of  Dental  Surgery.  By  Sir  John 

Tomks,  F.R.S.,  and  C.  S.  Tomks,  M.A.,  F.R.S.  Fourth  Edition.  Post 
Svo.with  289  Engravings,  16s. 

Dental  Anatomy,  Human  and  Comparative  : 

A Manual.  By  Charles  S.  Tomks,  M.A.,  F.R.S.  Fifth  Edition. 
Post  8vo,  with  283  Engravings,  14s. 

Dental  Materia  Medica,  Pharmacology  and 

Therapeutics.  By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S. 
Edin.;  Senior  Dental  Surgeon,  Westminster  Hospital;  Dental  Sur- 
geon, National  Dental  Hospital,  and  Lecturer  on  Dental  Materia 
Medica  and  Therapeutics  to  the  College.  Crown  8vo,  6s. 

Dental  Medicine:  a Manual  of  Dental  Materia 

Medica  and  Therapeutics.  By  Ferdinand  J.  S.  Gorgas,  M.D., 
D.D.S.,  Professor  of  the  Principles  of  Dental  Science  in  the  University 
of  Maryland.  Sixth  Edition.  8vo,  18s. 

A Manual  of  Dental  Metallurgy.  By  Ernest 

A.  Smith,  F.I.C.,  Assistant  Instructor  in  Metallurgy,  Royal  College 
of  Science,  London.  With  37  Illustrations,  crown  8vo,  6s.  6d. 

A Manual  of  Nitrous  Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Anaesthetist  to  Guy’s  Hospital,  Anaesthetist  to  the  Dental  School  of 
Guy’s  Hospital,  and  to  the  Royal  Free  Hospital.  8vo,  with  20  En- 
gravings, 5s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Seventh  Edition,  revised  and 
edited  by  George  W.  Warren,  D.D.S.  Royal  8vo,  with  690  Engrav- 
ings, 22s.  
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A Handbook  on  Leprosy.  By  S.  P.  Impey, 

M.D.,  late  Chief  and  Medical  Superintendent,  Robben  Island  Leper 
and  Lunatic  Asylums,  Cape  Colony.  With  38  Plates,  8vo,  12s. 

Diseases  of  the  Skin  (Introduction  to  the 

Study  of).  By  P.  H.  Pte-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician 
to  Guy’s  Hospital.  Crown  8vo,  with  26  Engravings,  7s.  6d. 

A Manual  of  Diseases  of  the  Skin,  with  an 

Analysis  of  20,000  Consecutive  Cases  and  a Formulary.  By  Duncan 
E.  Bulk  ley,  M.D.,  New  York.  Fourth  Edition,  royal  16mo,  6s.  6d. 

Skin  Diseases  of  Children.  By  Geo.  H.  Fox, 

M.D.,  Clinical  Professor  of  Diseases  of  the  Skin,  College  of  Physicians 
and  Surgeons,  New  York.  With  12  Photogravure  and  Chromographic 
Plates  and  60  Illustrations  in  the  Text.  Royal  8vo,  12s.  6d. 

The  Operative  Surgery  of  Malignant  Disease. 

By  Heniiy  T.  Butlin,  F.R.C.S.,  Surgeon  to  St.  Bartholomew’s  Hos- 
pital. Second  Edition,  with  13  Engravings.  8vo,  14s. 

By  the  same  Author. 

Malignant  Disease  (Sarcoma  and  Carcinoma) 

of  the  Larynx.  8vo,  with  5 Engravings,  5s. 

Also. 

Sarcoma  and  Carcinoma  : their  Pathology, 

Diagnosis,  and  Treatment.  8vo,  with  4 Plates,  8s. 

Cancers  and  the  Cancer  Process  : a Treatise, 

Practical  and  Theoretic.  By  Herbert  L.  Snow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.  8vo,  with  15  Plates.  15s. 

By  the  same  Author. 

The  Re-appearance  (Recurrence)  of  Cancer 

after  apparent  Extirpation.  8vo,  5s.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  8vo,  2s.  6d. 

Diagnosis  and  Treatment  of  Syphilis.  By 

Tom  Robinson,  M.D.  St.  And.,  Physician  to  the  Western  Skin  Hos- 
pital. Second  Edition.  Crown  8vo,  3s.  6d. 

By  the  same  Author. 

Eczema:  its  Etiology,  Pathology,  and  Treat- 

ment. Second  Edition.  Crown  8vo,  3s.  6d. 

Also. 

Illustrations  of  Diseases  of  the  Skin  and 

Syphilis,  with  Remarks.  Fasc.  I.  with  3 Plates.  Imp.  4to,  5s. 
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Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).  By  Georgk  Thin,  M.D.  Post  8vo,  with  8 Engrav- 
ings, 5s.  gy  f/ie  same  Author. 

Pathology  and  Treatment  of  Ringworm. 

8vo,  with  21  Engravings,  5s. 

Ringworm,  and  some  other  Scalp  Affections  : 

their  Cause  and  Cure.  By  Haydn  Brown,  L.R.C.P.  Ed.  Svo,  ds. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  LIONEL  S.  Beale,  F.R.C.P.,  F.R.S.,  Physician  to 
King’s  College  Hospital.  8vo,  5s. 

Chemistry  of  Urine  : a Practical  Guide  to  the 

Analytical  Examination  of  Diabetic,  Albuminous,  and  Gouty  Urine. 
By  Alfred  H.  Allen,  P.I.C.,  F.C.S.,  Public  Analyst  for  the  West 
Riding  of  Yorkshire,  &c.  8vo,  with  Engravings,  7s.  tjd. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.Oxon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.  8vo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.  By  Dr.  Emil 

Burckhardt,  late  of  the  Surgical  Clinique  of  the  University  of 
Bftle,  and  K.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Royal  8vo,  with  84 
Coloured  Plates,  embracing  83  Figures.  21s. 

Electric  Illumination  of  the  Bladder  and 

Urethra,  as  a Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  Svo,  with  54  En- 
gravings, 6s  6d. 

By  the  Same  Author. 

Tumours  of  the  Urinary  Bladder.  The  Jack- 
sonian Prize  Essay  of  1887,  rewritten  with  200  additional  cases.  In 
four  Fasciculi.  Fas.  I.  Royal  Svo,  5s. 

Also. 

The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnostic  Significance  and  Treatment.  8vo,  with  36  Illustra- 
tions, 8s.  6d. 
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By  SIR  HENRY  THOMPSON,  BART.,  F.R.C.S. 

Diseases  of  the  Urinary  Organs.  Clinical 

Lectures.  Eighth  Edition.  8vo,  with  121  Engravings,  10s.  6d. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  the  E.C.S. 
8vo,  with  44  Engravings.  Student’s  Edition,  2s.  6d. 

Practical  Lithotomy  and  Lithotrity  ; or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.  8vo,  with  87  Engravings,  10s. 

The  Preventive  Treatment  of  Calculous  Dis- 

ease, and  the  Use  of  Solvent  Remedies.  Third  Edition.  Cr.  8vo,  2s.  6d. 

Tumours  of  the  Bladder:  their  Nature,  Sym- 

ptoms, and  Surgical  Treatment.  8vo,  with  numerous  Illustrations,  os. 

Stricture  of  the  Urethra,  and  Urinary  Fistulse  : 

their  Pathology  and  Treatment  Fourth  Edition.  8vo,  with  74  En- 
gravings, 6s. 

The  Suprapubic  Operation  of  Opening  the 

Bladder  for  Stone  and  for  Tumours.  8vo,  with  Engravings,  8s.  0d. 


The  Clinical  Examination  of  Urine,  with  an 

Atlas  of  Urinary  Deposits.  By  Lindley  Scott,  M.A.,  M.D.,  with 
41  original  Plates  (mostly  in  colours).  Crown  4to,  13s. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buken  and 
Keyes’  Text-book).  Roy.  8vo,  with  114  Engravings,  21s. 

Selected  Papers  on  Stone,  Prostate,  and  other 

Urinary  Disorders.  By  Reginald  Harrison,  F.R.C.S.,  Surgeon  to 
St.  Peter’s  Hospital.  8vo,  with  16  Illustrations,  5s. 

Syphilis.  By  Alfred  Cooper,  F.R.C.S.,  Con- 
sulting Surgeon  to  the  West  London  and  the  Lock  Hospitals.  Second 
Edition.  Edited  by  Edward  Cotterell,  F.R.C.S.,  Surgeon  (out- 
patients) to  the  London  Lock  Hospital.  8vo,  with  24  Full-page 
Plates  (12  coloured),  18s. 
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On  Maternal  Syphilis,  including  the  presence 

and  recognition  of  Syphilitic  Pelvic  Disease  in  Women.  By  John 
A.  Shaw-Mackknzik,  M.D.  With  Coloured  Plates.  8vo,  10s.  6d. 

Diseases  of  the  Rectum  and  Anus.  By  Alfred 

Cooper,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark’s  Hospital  tor 
Fistula;  and  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark’s  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases  of  the  Rectum  and  Anus.  By 

Harrison  Cripps,  F.H.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.  Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay. 
Third  Edition.  8vo,  with  13  Plates  and  several  Wood  Engravings,  0s. 

Also 

The  Passage  of  Air  and  Faeces  from  the 

Urethra.  8vo,  3s.  6d. 

A Medical  Vocabulary  : an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  B.  G.  Mavnk,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Waostaffe,  B.A.,  F.K.C.S.  Crown  8vo,  10s.  6d. 

A Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne’s  Vocabulary.  04mo,  2s.  6d. 

Dunglison’s  Dictionary  of  Medical  Science. 

Containing  a full  Explanation  of  its  various  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Edition.  By  Richard  J.  Dunglison,  A.M.,  M.D.  Royal  8vo,  30s. 

Terminologia  Medica  Polyglotta  : a Concise 

International  Dictionary  of  Medical  Terms  (French,  Latin,  English, 
German,  Italian,  Spanish,  and  Russian).  By  Theodore  Maxwell, 
M.D.,  B.Sc.,  F.R.C.S.  Edin.  Royal  8vo,  10s. 

A German- English  Dictionary  of  Medical 

Terms.  By  Frederick  Treves,  F.R.C.S.,  Surgeon  to  the  London 
Hospital ; and  Hugo  Lang,  B.A.  Crown  8vo,  half -Persian  calf,  12s. 

A Handbook  of  Physics  and  Chemistry,  adapted 

to  the  requirements  of  the  first  examination  of  the  Conjoint  Board 
and  for  general  use.  By  Herbert  E.  Corbin.  B.Sc.  Loud.,  and  Archi- 
bald M.  Stewart,  B.Sc.  Loud.  With  120  Illustrations,  crown  8vo., 
Os.  0d. 
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A Manual  of  Chemistry,  Theoretical  and  Prac- 
tical. By  Wiluam  A.  Tilden,  D.Sc.,  F.R.S.,  Professor  of  Chemistry 
in  the  Royal  College  of  Science,  London  ; Examiner  in  Chemistry  to 
the  Department  of  Science  and  Art.  With  2 Plates  and  143  Woodcuts, 
crown  8vo,  10s. 

Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Charles  L.  Bloxam.  Eighth  Edition,  by  John 
Millar  Thomson,  F.R.S.,  Professor  of  Chemistry  in  King's  College, 
London,  and  Arthur  Or.  Bloxam,  Head  of  the  Chemistry  Depart- 
ment, the  Goldsmiths’  Institute,  New  Cross.  8vo,  with  281  Engrav- 
ings, 188.  6d. 

By  the  same  Author. 

Laboratory  Teaching ; or,  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  by  Arthur  G.  Bloxam. 
Crown  8vo,  with  80  Engravings,  6s.  6d. 

Watts’  Organic  Chemistry.  Edited  by  William 

A.  Tilden,  D.Sc.,  F.R.S.,  Professor  of  Chemistry,  Royal  College  of 
Science,  London.  Second  Edition.  Crown  8vo,  10s. 

Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowes,  D.Sc.  Lond.,  Emeritus  Professor  of  Chemistry  in 
the  University  College,  Nottingham.  Seventh  Edition.  Post  8vo, 
with  101  Engravings  and  Frontispiece,  8s.  6d. 

Quantitative  Analysis.  By  Frank  Clowes, 

D.Sc.  Lond.,  Emeritus  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J.  Bernard  Coleman,  Assoc.  R.  C.  Sci.  Dublin  ; 
Professor  of  Chemistry,  South-West  London  Polytechnic.  Fifth 
Edition.  Post  8vo,  with  117  Engravings,  10s. 

By  the  same  Authors. 

Elementary  Practical  Chemistry  and  Qualita- 

tive Analysis.  Third  Edition.  With  68  Engravings,  Post  8vo,  3s.  6d. 

Also 

Elementary  Quantitative  Analysis.  With  62 

Engravings,  Post  8vo,  4s.  6d. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  Groves,  F.R.S.  Tenth  Edition.  8vo,  with 
Coloured  Plate  of  Spectra  and  46  Engravings,  15s. 

By  the  same  Author. 

Quantitative  Analysis.  Seventh  Edition. 

Vol.  I.,  Translated  by  A.  Vacher.  8vo,  with 

106  Engravings,  15s. 

Yol.  II.,  Parts  1 to  5,  Translated  by  C.  E.  Groves, 

F.R.S.  8vo,  with  Engravings,  2s.  6d.  each. 
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Inorganic  Chemistry.  By  Sir  Edward  Frank- 

la>’d,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S.,  and  Francis  R.  Japp,  M.A., 
Ph.D.,  F.I.C.,  F.R.S.,  Professor  of  Chemistry  in  the  University  of 
Aberdeen.  8vo,  with  numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic  Chemistry  (A  System  of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.  8vo,  with  Engravings,  15s. 

By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  1b.  6d. ; 
Interleaved,  5s.  6d. 

Valentin’s  Practical  Chemistry  and  Qualitative 

and  Quantitative  Analysis.  Edited  by  Dr.  W.  R.  Hodgkinson, 
F.R.S.E.,  Professor  of  Chemistry  and  Physics  at  the  Royal  Military 
Academy,  and  Artillery  College.'Woolwich.  Ninth  Edition.  8vo,  with 
Engravings  and  Map  of  Spectra,  i's.  (The  Tables  separately,  2s.  t'd.) 

Practical  Chemistry,  Parti.  Qualitative  Exer- 
cises and  Analytical  Tables  for  Students.  By  J.  Camphkll  Brown, 
Professor  of  Chemist  ry  in  Victoria  University  and  University  College, 
Liverpool.  Fourth  Edition.  8vo,  2s.  6d. 

The  Analyst’s  Laboratory  Companion  : a Col- 

lection of  Tables  and  Data  for  Chemists  and  Students.  By  Alfred 

E.  Johnson,  A.R.C.S.I.,  F.I.C.  Second  Edition.  Crown  8vo,  cloth, 
5s. ; leather,  6s.  6d. 

Commercial  Organic  Analysis  : a Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  H.  Allen,  F.I.C. 

Third  Edition. 

Vol.  1.,  18s.  ; Vol.  II.,  Parti.,  14s. 

Second  Edition. 

Vol.  III.,  Pt.  II.,  18s.;  Vol.  III.,  Pt.  III.,  16s.  ; 

Vol.  IV.,  completing  the  work,  18s. 

Volumetric  Analysis  (A  Systematic  Hand- 
book of) ; or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
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